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Cover Photo: Elaine Mustoe examines an unusual outcrop of
metamorphic rocks uncovered during construction of a logging
road in 1988. Located on Blanchard mountain, this outcrop of phyl-
lite, green chert, and milky quartz contains enormous amounts of
stilpnomelane, which has crystallized in a bed of Mesozoic chert
cut by numerous quartz veins. The contact between metachert and
phyllite can be seen at the center of the photo.

Crown Jewel Project and the
Pend Oreille Mine—Status Report

Raymond Lasmanis, State Geologist

Washington Division of Geology and Earth Resources
PO Box 47007; Olympia, WA 98504-7007

The Crown Jewel Project covers a proposal by Battle Moun-
tain Gold Company to mine by open-pit methods a large

gold deposit on Buckhorn Mountain in Okanogan County. Re-
cently some major milestones have been achieved to bring the
mine towards production. On December 31, 1998, U.S. District
Court of Oregon denied Okanogan Highland Alliance and the
Colville Confederated Tribe’s motion for a summary judg-
ment. The Crown Jewel Final Environmental Impact Statement
and Record of Decision were upheld. Subsequently, pursuant
to Section 401 of the federal Clean Water Act, on January 14,
1999, the Washington Department of Ecology has approved a
water-quality certification for the Crown Jewel mine. On Janu-
ary 20, 1999, Okanogan Superior Court Judge Burchard dis-
missed Okanogan Highlands Alliance’s lawsuit against
Okanogan County, Okanogan County Health District, and Bat-
tle Mountain Gold Company. The decision by the Okanogan
Health District to defer solid waste permitting, which includes
waste rock piles and mine tailings, to other required agency
permits was upheld.

From 1906 to 1977, the Pend Oreille mine near Metaline
Falls, Pend Oreille County, produced 14,796,305 tons of ore
containing 166,985 tons of lead and 345,761 tons of zinc (Las-
manis, 1995). Cominco American, Inc., is proposing to reacti-
vate the mine and mill to develop the Yellowhead ore zone. The
Washington Department of Ecology is the lead agency and is in
charge of conducting the Environmental Impact Statement
(EIS). An environmental consulting firm hired by the Depart-
ment of Ecology began work in August, 1998. The draft EIS is
currently scheduled for completion in late summer, 1999.

Reference

Lasmanis, Raymond, 1995, History of the Metaline mining district
and the Pend Oreille mine, Pend Oreille County, Washington:
Washington Geology, v. 23, no. 1, p. 24-29. �

Staff Notes

Kitty Reed, our editor of twelve years, left us in August to pur-
sue personal interests. Kitty has been largely responsible for
the high quality of Division publications. We will miss her a
great deal and will try our best to maintain her high standards.
She is a hard act to follow.

Carl Harris, our Senior Cartographer and GIS Specialist, was
promoted to Computer Information Specialist 1 in November
and now works for the Department of Natural Resources Infor-
mation Technology Division sorting out the GIS hydro layer.
We will miss Carl not only for his cartographic expertise, but
also for his wry wit and willingness to serve as our guru of rock
and mineral collecting.

Wendy Dixon-Shelton was hired in December to provide sup-
port for the front desk staff. She comes to us through Commu-
nity Youth Services. We appreciate the work she is doing for us
and the opportunity to provide a learning experience for her.
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Stilpnomelane at Blanchard Mountain,
Western Skagit County, Washington

George E. Mustoe
Geology Department
Western Washington University
Bellingham, WA 98225

Department of Natural Resources (DNR) forest lands in the
southern Chuckanut mountains are a popular destination

for hikers, horseback riders, and hang gliders, and since 1988,
when an unusual outcrop of metamorphic rocks was uncovered
during construction of a logging road, geologists and rock-
hounds as well. Located on Blanchard mountain, this outcrop
of phyllite, green chert, and milky quartz contains enormous
amounts of stilpnomelane (stilp-NOM-e-lane), a complex hy-
drous iron aluminosilicate that is usually found only as tiny
crystals disseminated in iron-rich host rock. Few mineral en-
thusiasts have seen stilpnomelane under a microscope, let
alone as the fist-size chunks that can be collected at this road-
cut (cover photo, Fig 1).

I had the good luck to be the first geologist to visit the Blan-
chard mountain outcrop, but I was mystified by the sparkling
black pea-sized crystal rosettes that comprise a major portion
of the bedrock (Fig. 2). Western Washington University geol-
ogy professor Edwin H. Brown had no difficulty identifying
the specimens I collected as stilpnomelane, and it came as no
surprise when x-ray diffraction data substantiated his diagno-
sis because Dr. Brown is one of the world’s foremost authori-
ties on this mineral. My own inability to identify the material is
ironic, since thirty years ago my first geology-related job was
helping construct the experimental apparatus Dr. Brown used
in his studies of stilpnomelane geochemistry.

Despite its abundance of attractive mineral specimens, the
Blanchard mountain site has received only brief printed men-
tion (Gannaway, 1990). Stilpnomelane
from Washington has previously been
reported as a constituent of low-grade
metamorphic rocks in the North Cas-
cades (Brown, 1971). The mineral is
common in rocks of the Shuksan Meta-
morphic Suite, particularly in the Fin-
ney Creek area where bedded magnet-
ite contributed abundant amounts of
iron to pore fluids during metamor-
phism. Despite having a similar chemi-
cal composition, Finney Creek stilp-
nomelane specimens are quite different
in appearance from the material at
Blanchard mountain (Fig. 3).

GEOLOGIC SETTING

The Chuckanut mountains are best
known to geologists as the type locality
for the Chuckanut Formation, a thick
sequence of Early Tertiary arkosic
sedimentary rock that underlies the
northern part of the range. The southern
Chuckanut region contains quite differ-

ent bedrock—regionally metamorphosed Mesozoic marine
sediments that have been tectonically transported from a dis-
tant location. The geology of this area is shown in Figure 4.
Much of the bedrock is phyllite and fine-grained schist (‘semi-
schist’) that belongs to the Shuksan Metamorphic Suite, an as-
semblage that originated when ancient ocean-floor sediments
were subducted beneath the western edge of North America
during the late Mesozoic. Elsewhere in the northwestern Cas-
cades, the Shuksan Suite includes mafic schist that was pro-
duced by metamorphism of mid-ocean ridge basalt flows, but
this rock type is absent in the Chuckanut region.

The southern Chuckanut mountains also contain other
metamorphosed igneous rocks that have long puzzled geolo-
gists. These rocks form scenic outcrops at Windy Point, Pigeon
Point, Bat caves, and Oyster dome. Gallagher and others
(1988) believed that these meta-igneous materials represent
pre-metamorphic compositional variations within the Shuksan
Suite, but Whetten and others (1980) and Dragovich and others
(1998) suggested they are remnants of some other thrust plate.

Stilpnomelane occurs within a zone of steeply dipping
green chert that contains a complex pattern of hydrothermally
deposited quartz veins. The chert unit is enclosed within a large
body of phyllite. The vein-bearing zone is 150 m wide, with an
exposed height of approximately 3 m. Stilpnomelane is par-
ticularly abundant in chert near the margins of quartz veins,
and the crystalline veinlets and rosettes extend into the host
rock for distances that vary from a few millimeters to 5 cm or

Figure 1. The stilpnomelane-bearing outcrop on the south flank of Blanchard mountain. (See

cover for a close-up view.)
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more. Stilpnomelane is also present as disseminated crystalline
aggregates within small milky quartz veins; veins wider than a
few centimeters contain little or no stilpnomelane.

MINERALOGY

Stilpnomelane was first described by Glocker (1827). The min-
eral has a layered crystal structure similar to that of talc or
mica, being composed of a sheet of oxygen (O-2) and hydroxyl
(OH-) ions and water molecules sandwiched between two sili-
cate layers rich in iron and containing lesser amounts of alumi-
num (Eggleton, 1970, 1972; Deer and others, 1974). Individual
triclinic crystals are seldom recognizable in hand specimens,
and stilpnomelane typically appears as dark-colored mi-
caceous flakes that are easily mistaken for biotite or chlorite.

Stilpnomelane characteristically forms stacks of thin
plate-like crystals that are oriented radially at low angles of in-
clination around a central axis to produce an aggregate whose
shape resembles a rose blossom that has been pressed between
the pages of a book. In thin section, these masses are commonly
visible as radiating clusters of needles or as bow-tie shaped
sheaves. Both of these images are edge-on views of the sheet-
like crystals (Fig. 5). The actual crystal arrangement is more
accurately seen when uncut specimens are examined using a
scanning electron microscope (Fig. 6).

The most important diagnostic characteristic is cleavage.
The basal cleavage of stilpnomelane is less perfect than that of
biotite or chlorite, yielding flakes that are brittle rather than
elastic. Stilpnomelane may also be recognized by the presence
of a weaker cleavage direction perpendicular to the basal plane.
The optical properties of stilpnomelane are similar to those of
biotite, with one important exception: stilpnomelane does not
show the mottled extinction pattern that is observed in biotite.
X-ray diffraction provides a reliable method of identification
because the mineral produces a distinctive major peak near
12Å (Fig. 7). The position of this peak remains unchanged
when the sample is treated with ethylene glycol or glycerin, in
contrast to clay minerals that have 12Å lattice spacings
(Chauvel, 1973).

CHEMICAL COMPOSITION

Stilpnomelane has a variable chemical composition that lies
between two end members. Ferrostilpnomelane has an ideal
formula of K5Fe2+

48(Si63Al9)O168(OH)216•12H2O. The ideal
chemical formula of the ferric end member is K5Fe3+

48

(Si63Al9)O216•36H2O (Eggleton and Chappell, 1978). Samples
of both types also contain small amounts of sodium, calcium,
and manganese.

Figure 2. Rosettes of black stilpnomelane are abundant in chert bor-
dering small veins of milky quartz.

Figure 3. A. Specimen from Blanchard mountain. Milky vein quartz
contains stilpnomelane, but the mineral is not present in a 1 cm wide
vein of translucent gray quartz. Cross-cutting relationships indicate that
the gray vein post-dated stilpnomelane mineralization. B. Schist from
Finney Creek contains stilpnomelane in two forms—veinlets composed
of platy crystals and smaller crystal aggregates scattered throughout
the surrounding matrix. Scale bar = 1 cm.

A

B
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Hutton (1938) applied the stilpnomelane name only to the
ferric variety and referred to the oxidized form as ferri-
stilpnomelane. Brown (1971) used ‘green stilpnomelane’ and
‘brown stilpnomelane’ to describe the ferrous and ferric varie-
ties, but color is not always a reliable indicator of iron oxida-
tion state. Ferrous stilpnomelane is typically olive green to
pale green, but specimens that have a very low magnesium con-
tent may be brown. Oxidation typically causes green-colored
stilpnomelane to become dark brown or reddish brown, but at
Blanchard mountain and a few other locations, ferric stilp-
nomelane is an intense black. Chauvel (1973) suggested using
the names ferrostilpnomelane and ferristilpnomelane. The
stilpnomelane family also includes several varieties that con-
tain large amounts of manganese substituted for part of the
iron: ekmanite (Jakob, 1923), parsettensite (Deer and others,
1973; Guggenheim and Eggleton, 1994), and franklinphilite
(Dunn and others, 1992).

The pure ferric and ferrous end members do not occur in na-
ture, and individual specimens have compositions that lie
somewhere between these extremes. Hashimoto (1969) ob-
served that specimens tend to fall into either of two clusters
based on their ferric/ferrous ratio. This bimodal distribution re-
flects the petrogenesis of stilpnomelane, where relatively pure
ferrostilpnomelane may later become almost completely oxi-
dized to ferristilpnomelane. This alteration trend is visible in
thin section where green stilpnomelane grains are surrounded
by brown rims (Hutton, 1938). Under laboratory conditions,
Brown (1971) was able to reverse this reaction, producing
green ferrostilpnomelane by heating brown ferristilpnomelane
at 400 to 500°C for 27 days under pressures of 3,000 to 4,000
atmospheres.

The average chemical compositions of stilpnomelane from
Blanchard mountain and Finney Creek are shown in Table 1.
Water content is not reported for these samples because the
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900°C temperature required for dehydration may cause the
sample weight to change as a result of iron oxidation. Investi-
gators have used special techniques to measure the iron content
of stilpnomelanes from other locations, typically reporting
H2O

+ values of 5 to 9 percent (Chauvel, 1973).
The 49.57 percent SiO2 content measured for the Blanchard

mountain samples is somewhat greater than the 44 to 45
percent values that have been reported for most other stilp-
nomelanes. The Blanchard samples analyzed by the atomic ab-
sorption method probably have been contaminated by small
amounts of quartz, visible in thin sections as tiny inclusions
within the stilpnomelane crystals (Fig. 5). The 44.3 percent
SiO2 value that Dr. Foord obtained by electron microprobe
analysis is closer to the 45.65 percent value determined by
atomic absorption analysis for the quartz-free Finney Creek
sample. For other elements, the Skagit County stilpnomelanes
all fall within the compositional ranges that have previously
been reported (Grüner, 1937; Hutton, 1945, 1956; Brown,
1971; Chauvel, 1973; Deer and others, 1974; Eggleton and
Chappell, 1978).

ORIGIN

Stilpnomelane is most commonly found in iron-rich rocks that
have experienced greenschist- or blueschist-facies metamor-
phism as a result of exposure to relatively moderate tempera-
tures and pressures. This mechanism accounts for the presence
of the mineral in the North Cascades, the Franciscan Complex
of the northern California Coast Range, in schist at Otago, New
Zealand, and at numerous other sites around the world (Turner
and Hutton, 1935). At Blanchard mountain, stilpnomelane

Figure 5. In thin section, stilpnomelane deceptively appears to con-
sist of radial aggregates of needle-like crystals. Tiny clear zones within
the radiating crystals are quartz inclusions. These Blanchard mountain
specimens also show the fine microcrystalline structure of the chert ma-
trix. Scale bars = 1 mm.

2.10Å 2.34Å
2.56Å

2.70Å

3.03Å

3.26Å
3.55Å

4.02Å

6.02Å

11.94Å

Figure 7. X-ray diffraction pattern obtained from Blanchard mountain
stilpnomelane using Cu K� radiation on a Rigaku Geigerflex diffracto-
meter with graphite crystal monochromator. Finney Creek stilpnomel-
ane yields a nearly identical x-ray pattern.

Figure 6. This photo from a scanning electron microscope (SEM) of
the broken surface of a Blanchard mountain specimen shows that stilp-
nomelane rosettes actually consist of flat plates that are inclined
around a central axis. Although this is an accurate representation of the
mineral’s three-dimensional architecture, the SEM produces a black
and white image based on electron emission that may be quite different
from the specimen’s appearance under visible light. In this example,
the black stilpnomelane appears to be a light-colored mineral, and the
quartz matrix is nearly black. This photograph demonstrates the SEM’s
great depth of field, allowing sharp focus even on a very irregular sur-
face. Back-scattered electron image photographed using a Model 120
Cambridge Stereoscan electron microscope. Scale bar = 1 mm.
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crystallized during episodes of hydrothermal activity when
iron was introduced into the silica-rich host rock by percolating
water. The formation of stilpnomelane rather than some other
iron mineral reflected physical and chemical conditions that
were controlled by regional metamorphism.

Some Precambrian banded-iron formations contain stilp-
nomelane that formed during later metamorphism of the iron-
rich sediment. Examples include the Lake Superior iron depos-
its of North America (Floran and Papike, 1975), the Ham-
mersley Iron Range of Western Australia, and the Transvaal
Supergroup of South Africa (Horstmann and Haelbich, 1995).
Stilpnomelane also forms in certain metal sulfide deposits as a
result of hydrothermal alteration of magnetite, pyrite, or pyr-
rhottite (Yui, 1962; Frondel, 1965).

In rare circumstances, ferristilpnomelane is produced by
weathering of pyroxene. Eggleton (1975) described an exam-
ple of this process at a skarn deposit near Canberra, Australia,
where hedenbergite weathered to nontronite. This iron-rich va-
riety of yellow smectite clay was in turn altered to brown ferri-
stilpnomelane.

COLLECTING INFORMATION

The cluster of rounded summits east of Samish Bay is shown on
maps and trail guides using two conflicting names: Blanchard
Mountain and South Chuckanut Mountain. I have chosen to use
the former name because it is consistent with the B prefix that
the DNR uses to designate logging roads in this area. The stilp-
nomelane site is located on DNR property in the NW1/4 of sec.
14, T36 N, R3 E, of the Bow 7.5-minute quadrangle. The 1996
Blanchard Hill–South Chuckanut Mountain Trail Map pub-
lished by the Pacific Northwest Trail Association is an excel-
lent source of information about trails and logging roads (avail-
able for $4.95 from PNTA, 1361 Avon Allen Road, Mount Ver-
non, WA 28373).

To reach the outcrop from I-5, take Alger exit 240 and drive
west toward Lake Samish. After 0.7 mi, turn left (south) on

Barrel Springs Road and continue 0.9 mi. Turn right on DNR
logging road B-1000, marked with a Blanchard Hill Trail sign.
Follow this good gravel road for 1.9 mi. Just before reaching
the upper trailhead for Lizard and Lily Lakes, turn left on road
B-2000. Proceed 0.5 mi to reach the stilpnomelane-bearing
outcrop, which is the second rock exposure beyond a culvert
that crosses the headwaters of Whitehall Creek. The road con-
tinues an additional 2 mi to end at a spectacular viewpoint that
overlooks Samish Bay and the San Juan Islands.

Stilpnomelane occurs at many locations in the North Cas-
cade foothills near Finney Peak and Gee Point, south of the
Cascade River near the town of Concrete. One site in the Mount
Baker–Snoqualmie National Forest is very easy to reach. From
Highway 20 just west of Concrete, cross the Skagit River on the
Dalles Bridge. Continue east on South Skagit Highway for
about 9 mi, then turn south on Forest Road 17 (Finney–Cum-
berland Road). Follow this road 10.5 mi to reach a large out-
crop of thinly bedded siliceous magnetite bordered by dark-
colored schist. Stilpnomelane is sparsely present in this schist
as mica-like veinlets up to 1 cm in width and more abundant as
disseminated microscopic crystals. The main geologic attrac-
tion of this site is the rich sedimentary iron ore, considered by
early Skagit Valley settlers as a potential bonanza (Shedd and
others, 1922; Zapffe, 1945).
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Reidel and Gephart Win
Fitzner/Eberhardt Award

Steve Reidel and Roy Gephart of Battelle’s Applied Geology
and Geochemistry Group in Richland, Wash., were recently
named recipients of the 1998 Pacific Northwest National Labo-
ratory’s Fitzner/Eberhardt Award for Outstanding Contribu-
tions to Science and Engineering Education.

Dr. Reidel has mentored many college students at PNNL
through the Association of Western Universities Program and
is an adjunct professor of geology at Washington State Univer-
sity. Steve also teaches introductory courses in astronomy and
geology at Yakima Community College and helps local K-12
teachers improve their knowledge of geology. Steve writes a
periodic column in the Tri-City Herald featuring regional geol-
ogy and gives many public lectures each year to groups ranging
from clubs to professional societies to school classrooms.
Steve has about 100 publications (articles, maps and abstracts).
He was coauthor with Karl Fecht of our Open File Reports 94-8
and 94-13. He also acted as a supplier of geologic data, leader
of field trips, and reviewer of texts for our 1:100,000 and
1:250,000 (GM-45) maps of southeastern Washington.

Roy Gephart is a geohydrologist with 25 years’ experience
in the hazardous waste industry. He frequently works with lo-
cal and national news media on astronomy, geohydrology, and
Hanford waste generation and cleanup and gives science pres-
entations in community forums and to students (elementary
through graduate level). Roy formed the Tri-City Astronomy
Club and organizes community star gazes. He is a board mem-
ber of a nonprofit organization renovating the Rattlesnake
Mountain Observatory for online student education, teacher
training, and research use. Roy has authored more than 50 pub-
lications, including textbooks and science-related articles/pho-
tographs in national magazines. In 1996, he wrote an award-
winning publication on the history of Hanford’s high-level ra-
dioactive tank waste. He is now working on a new publication
summarizing the history of waste generation/release at Han-
ford and the decision-making challenges of site cleanup.

Washington Mutual and SeaFirst Bank
Win Project Impact Award

The first Project Impact Summit recognized those people and
communities across the nation who have done outstanding
work in disaster mitigation during the past year. The winners
were announced during an awards banquet December 9 in
Washington, D.C. Project Impact is a national initiative
launched by the Federal Emergency Management Agency
(FEMA) to include individuals, government officials, and
business leaders in a partnership to make their communities re-
sistant to disasters.

FEMA Director James Lee Witt said, “The people of every
Project Impact community have made a commitment to iden-
tify and prioritize disaster risk....These awards are to honor the
hard work and dedication of our partners nationwide.”

The Model National Corporate Partners Award went to
Washington Mutual and SeaFirst Bank/Bank America in Seat-
tle, Wash., for their expanded damage-prevention efforts
against the risk of Pacific Northwest earthquakes. Teaming up
with insurance companies like SAFECO and PEMCO and
building professional associations, they are actively leading
the development of a new Home Earthquake Retrofit Program,
which is well on its way to retrofitting 2,000 homes.

Project Impact has also published a Hazard Mitigation
Guidebook for Northwest Communities—Alaska, Idaho, Ore-
gon, Washington. The guidebook gives practical measures to
prepare for disasters such as floods, landslides, earthquakes,
tsunamis, wildfires, windstorms, blizzards, and volcanic erup-
tions. For more information or copies of the guidebook, contact
FEMA; Federal Regional Center, Region 10; 130 228th St SW;
Bothell, WA 98021-9796; or (425) 487-4678.
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CD-ROM REVIEW: The Photo-Atlas of Minerals—A comprehensive reference tool
for mineral enthusiasts, students, teachers, and professional mineralogists

produced by The Gem & Mineral Council, 1998
Los Angeles County Museum of Natural History
900 Exposition Blvd, Los Angeles, CA 90007

$49.95 plus $5.00 for shipping & handling

The Photo-Atlas of Minerals was developed by Dr. Anthony
R. Kampf, curator of Mineral Sciences at the Los Angeles

County Museum, and Dr. George Gerhold of Western Wash-
ington University. It contains more than 6,500 high-resolution
images by well-known mineral photographers, among them
Dr. Wendell E. Wilson, Louis Perloff, and Rick Dillhoff of
Washington State. More than 6,400 of the images are in color;
the others are scanning electron microscope (SEM) photos.
The mineral property data were compiled by Lanny Ream.

More than 800 different mineral species are illustrated. De-
scriptive data on these and thousands of other minerals pres-
ents coverage of the entire mineral kingdom. Other features in-
clude an audio-based mineral pronunciation guide, a linked
glossary of mineral terms, the latest mineral classification
scheme according to Strunz, and cross-indexing capabilities
for easy searches. System requirements are: a PC 486-33 or
better, CD-ROM drive, sound card, Windows 3.1, 95, 98, or
NT, a mouse, and for extra sharp images a 24-bit graphics card.

The Pacific Northwest is well represented. For Washington
State, 61 mineral species are illustrated from 36 localities. Of
these, there are multiple illustrations, such as 31 photos of
quartz, 21 of pyrite, and 9 of gold specimens. Oregon is repre-
sented by 32 localities with 34 species, mostly zeolites. Milton
Speckels is credited with much of the Oregon photography.
Idaho is represented by 8 localities and 13 species, including
40 photos of various pyromorphite crystal groups. Montana has
8 localities with 23 species and British Columbia has 8 locali-
ties and 14 species.

A number of years ago, I was involved in the early planning
of this product with Dr. George Gerhold. It is now available
and has given me many hours of enjoyment. Being the first of
its kind, there are bound to be a few minor glitches, considering
the volume of data. For instance, pink zoisite from Tunk Creek,
Okanogan County, is mislabeled as coming from Pacific
County, and I am still trying to find out where one would find
caledonite at Chehalis, Lewis County.

The first release of the Photo-Atlas has sold out. The up-
grade (version 1.1) incorporates a number of improvements
and fixes most of the glitches in the previous version. My com-
ments on the locations of the pink zoisite and caledonite came
too late to make it into this upgrade. Dr. Kampf promises to fix
these and any other glitches in the next version and asks that us-
ers let them know if anything further turns up.

The most significant enhancements are a much more de-
tailed hierarchical implementation of the Strunz mineral classi-
fication system and full implementation of the ‘Combine In-
dexes’ feature, making it a more powerful database searching
tool. No new minerals or images have been added. Users who
purchased version 1.0 may upgrade to version 1.1 for $9.95.
Further information regarding the Photo-Atlas of Minerals and
an order form are online at the Gem and Mineral Council web-
page at http://nhm.org/~gmc.

The Photo-Atlas of Minerals is reasonably priced and
comes very highly recommended.

Raymond Lasmanis

Sample illustrations of minerals from Washington State. The barite
photo is in color on the CD-ROM. The other two photos are SEM images.
An SEM image is an accurate representation of a mineral’s three-
dimensional architecture, but since the SEM produces a black and white
image based on electron emission, it may be quite different from the
specimen’s appearance under visible light.
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Washington State Gem & Mineral Clubs
The following list of gem and mineral clubs and organizations in Washington State is as up-to-date as we could make it. To make any additions or correc-
tions, contact our front desk by phone (360)902-1450, fax (360)902-1785, or e-mail geology@wadnr.gov.

ABERDEEN

Chehalis Valley Gem Club
422 W 2nd St; Aberdeen, WA 98520
Robert Musgrove, President
Meetings: Second Thursday, 1:00 pm,
in members’ homes

Grays Harbor Geology & Gem Society
PO Box 2003; Aberdeen, WA 98520
Leonard Airhart (360)533-3078
Vaughn Hamilton, President
Meetings: Third Friday, 7:30 pm,
Pearsall Multi-Purpose Center
2109 Summer Ave.; Aberdeen, WA

ARLINGTON

Port Susan Gem & Mineral Club
9406 16th St NE;
Arlington, WA 98223-8904
Meetings: First Wednesday, 12:00 pm,
12015 Marine Dr; Marysville, WA

BELLEVUE

Bellevue Rock Club, Inc.
Box 1851; Bellevue, WA 98009-1851
Elanor Dickson (425)746-8412
Odella Jackson, President
Meetings: First Tuesday, 7:00 pm,
Hyaki School,
445 128th Ave SE; Bellevue, WA

BELLINGHAM

Mt. Baker Rock & Gem Club
PO Box 142; Bellingham, WA 98227
Homer Owens (360)647-6699
Rosemae Bork, President
Meetings: Third Monday, 7:30 pm
Bloedel Donovan Park Pavilion

BREWSTER

Chief Joseph Gem & Mineral Club
PO Box 51; Brewster, WA 98812
Meetings: Second Wednesday, 7:30 pm
Shulls Towing & Wrecking Yard Office

CHELAN

Lake Chelan Rock & Mineral Club
PO Box 487; Manson, WA 98831
Hal Porter (509)687-9615
Charles Leffler, President
Meetings: First Tuesday, 7:00 pm,
Lake Chelan Recl. Dist. Board Room

COLLEGE PLACE

Blue Mountain Gem & Mineral Society
1011 Broadway;
College Place, WA 99324-1571
(509)525-1776
Pearl Vickroy, President
Meetings: Second Thursday, 7:30 pm
Rt 1 Box 114, Walla Walla, WA

EDMONDS

Maplewood Rock & Gem Community Club
PO Box 1295; Edmonds, WA 98133
21318 Pioneer Way; Edmonds, WA 98020

Jeanette Koop (425)771-4687
Marcy Kleckner, President
Meetings: Third Monday, 8:00 pm
Club House, 8802 196th St SW

ELK

Pend Oreille Rock & Gem Club
42503 Regal Rd; Elk, WA 99009
Lois or Bill Hunter (509)292-2485
Bill Hunter, President
Meetings: Third Thursday, 6:30 pm
Fertile Valley Grange

EVERETT

Everett Rock & Gem Club, Inc.
PO Box 1615; Everett, WA 98206
George Burkhart, President (425)672-8952
Fritz Mack, Vice President (425)513-0115
Meetings: Second Monday, 7:30 pm
Our Savior Lutheran Church
215 Mukilteo Blvd; Everett, WA

FEDERAL WAY

Federal Way Gem Club
PO Box 3305;
Federal Way, WA 98063-3305
(253)661-0746
Keith Ray (206)854-1303
Carol Uhlman, President
Meetings: Third Friday, 7:30 pm
Totem Jr. High School Library

FORT LEWIS

Fort Lewis Rock Club
10107 111th St Ct SW; Tacoma, WA 98498
Meetings: First Monday, 7:00 pm
MWR Arts & Crafts Center, Bldg. #5038

KENNEWICK

Lakeside Gem & Mineral Club
PO Box 6652; Kennewick, WA 99336-9998
(509)783-4262/(509)967-3138
Larry Hulstrom, President
Meetings: First Wednesday, 7:00 pm
First Savings Bank of Washington,
203 W 1st Ave

Rockateers Gem & Mineral Club
(Junior Club)

PO Box 6652; Kennewick, WA 99336
Meetings: Second Tuesday, 6:30 pm
First Savings Bank of Washington,
basement, 203 W 1st Ave

LANGLEY

Whidbey Pebble Pushers
PO Box 279; Langley, WA 98260
Gen Richards (360)221-2637
Charles Bash, President
Meetings: First Wednesday, 7:00 pm
4-H Club Bldg, Island Co. Fairgrounds

LONGVIEW

Southern Washington Mineralogical Society
PO Box 704; Longview, WA 98632-7451
Emmet Johnson, President (360)636-3491

Meetings: Fourth Saturday, 7:00 pm
Catlin Grange Hall;
207 Shawnee St N, Kelso, WA

MARYSVILLE

Marysville Rock & Gem Club, Inc.
4406 92nd St NE; Marysville,
WA 98270-2506
Lloyd Bellman (360)659-2554
Ed Lehman (206)334-6282
Dale Sanders, President
Meetings: Second Tuesday, 7:30 pm
Jennings Park Barn

MOUNT VERNON

Northwest Rockies Family 4-H Club
(Junior Club)

6131 Dale Way; Lynnwood, WA 98036
(253)856-1564/(206)776-6598
Aaron Bever, President
Meetings: Second Monday, 7:00 pm
Upstairs Skagit Co. Fair Office

Skagit Rock & Gem Club
PO Box 244; Mount Vernon, WA 98273
Dave Britten (360)755-0741
Meetings: First Wednesday, 7:30 pm
IBEW Hall; 706 W Division

OAK HARBOR

Whidbey Island Gem Club
PO Box 224; Oak Harbor, WA 98277
W. H. Schreiter (360)678-5485
Keith Ludeman, President
Meetings: Second Wednesday, 7:00 pm
Oak Harbor Senior Center

OLYMPIA

Washington Agate & Mineral Society
PO Box 2553; Olympia, WA 98507
M. J. Huetter (360)459-8121
Curtis Mack, President
Meetings: First Tuesday, 7:00 pm
First Baptist Church; 22nd & College,
Lacey

PORT ANGELES

Clallam County Gem & Mineral Society
PO Box 2624; Sequim, WA 98382
John Schuy, President
Meetings: Third Wednesday, 7:00
Sequim Senior Center
921 E Hammond St, Sequim, WA

PORT ORCHARD

Kitsap Mineral & Gem Society
PO Box 3462; Silverdale, WA 98383
(360)697-1859
Jim McClure (253)265-3011
Mark Stephens, President
Meetings: Second Friday, 7:30 pm
Chico Alliance Church Gym,
3670 Chico Way; Bremerton, WA
e-mail: pogy2@worldnet.alt.net
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PORT TOWNSEND

Port Townsend Rock Club
8275 Hwy 20; Port Townsend, WA 98368
Marie Anderson (360)385-0420
Janet Smith, President
Meetings: Last Monday, 7:30 pm
Jefferson County Fairgrounds

PUYALLUP

Puyallup Valley Gem & Mineral Club
PO Box 134; Puyallup, WA 98371-0014
Steve Dugan (206)531-2484
Gene Beckstead (253)535-6536
Ralph Graves, President
Meetings: Second & Fourth Friday, 7:30 pm
Fruitland Grange Hall,
112th St E & 87 Ave E

REDMOND

East Kingco Rock Club, Inc.
PO Box 2203; Redmond, WA 98073-2203
Jack Frasl (206)820-0244
Jack Donner, President
Meetings: Fourth Monday, 7:30 pm;
(Juniors 7:00 pm)
Rose Hill Presbyterian Church
Fellowship Hall

SEATTLE

Boeing Employees Mineralogical Society
The Boeing Co., Box 3707 MS-8L-35;
Seattle, WA 98124-2207
Lee Adams, President (206)235-1338
Meetings: Second Thursday, 7:30 pm
Boeing Activities Center, Rm B
22649 83rd Ave S, Kent, WA

Issaquah Valley Rock Club, Inc.
1706 NW 59th, #303; Issaquah, WA 98107
(206)789-0588
Mike S. Tanaka, President (425)392-7858
Meetings: Last Friday, 7:30 pm
Issaquah Community Center
180 E Sunset Way

North Seattle Lapidary & Mineral Club, Inc.
(206)524-5188
Susan Gardner (206)782-6522
Harold Cutton, President
Meetings: Second Tuesday, 8:00 pm
(Juniors 7:00)
Northminster Presbyterian Church
7706 25th Ave NW, basement of church

Seattle Faceting Club
Leonard Bahr (206)242-5560
Norman Steele, President
Meetings: Fourth Tuesday, 7:30 pm,
in members’ homes

South Seattle & Des Moines
Gem & Mineral Club
13056 24th Ave. S; Seattle, WA 98168
Bill Scott, President
Meetings: Third Thursday, 7:00 pm
Tukwila Senior Center, 4101 S 131st St

West Seattle Rock Club
PO Box 16145; Seattle, WA 98116
Paul Schoeler (206)932-1522
Meetings: Fourth Wednesday, 7:30 pm
(Except July and December;
November, Third Wednesday)
Adams Hall,

Tibbetts United Methodist Church,
3940 41st St SW, Seattle, WA
e-mail: tobycoz@aol.com

SHELTON

Shelton Rock & Mineral Society
PO Box 242; Shelton, WA 98584
(360)427-0387
Bill Barron, President
Meetings: Last Thursday, 7:00 pm
Mason Count PUD #3 Bldg., 307 W Cota

SNOHOMISH

Snohomish Lapidary Club
9108 105th Ave SE;
Lake Stevens, WA 98258-8919
Don Brown (360)659-6444
Glenn Morita (425)337-0385
Larry Soderblom, President
Meetings: First Monday, 7:30 pm
Snohomish Public Library, First & Cedar
e-mail: gmorita@seanet.com

SPOKANE

Columbia Geological Society, Inc.
W 1517 Carlisle Ave;
Spokane, WA 99205-3511
(509)328-6584
Jean Williams, President
Meetings: First Thursday, 7:30 pm
(except July, August, and December)
Manito Garden Center, Manito Park

Rock Rollers Club, Inc.
OPP Station, PO Box 14766;
Spokane, WA 99214-0766
Mable Rutherford (509)926-6851
Ed Brandstoettner (509)467-0360
Leon Agee, President
Meetings: Fourth Saturday, 7:30 pm
East Spokane Grange Hall; N 1621 Park Rd.

TACOMA

Tacoma Faceters Guild
5109 Point Fosdick Dr NW;
Gig Harbor, WA 98335
Meetings: Fourth Monday, 7:00 pm
Fircrest Community Center,
555 Contra Costa; Tacoma, WA

TENINO

Tenino Rock Cruisers
Box 4008; Tenino, WA 98589
Ken Hedden, President 264-2570
Meetings: Second Wednesday, 7:00 pm
(except August and December)
Tenino Masonic Hall, 260 W Sussex

TUKWILA

Northwest Opal Association
Meetings: Second Wednesday
(except July and August)
Tukwila Denny’s; 5700 Southcenter Blvd
(north side of I-405)

WALLA WALLA

Marcus Whitman Gem &
Mineral Society, Inc.

PO Box 338;
Walla Walla, WA 99362-0009
(509)529-3673
Jack Edwards, President

Meetings: Second Tuesday, 7:30 pm
Lions Park Field House,
Larch St, College Place

WASHOUGAL

Washougal Gem Club, Inc.
938 17th St; Washougal, WA 98671-1510
Dolphe S. Gilbreath, President
Meetings: Fourth Tuesday, 2:00 pm
(except July & August), 938 17th St.

WENATCHEE

Gingko Mineral Society
PO Box 303; Wenatchee, WA 98807
Claude Johnston (509)884-3188
Mike Edgett, President
Meetings: Second & Fourth Friday, 7:30 pm
Memorial Hall; 215 Okanogan Ave

WOODINVILLE

Maplewood Rock & Gem Club
20718 59th Ave SE;
Woodinville, WA 98072
Bud Lischke (206)365-5312
Meetings: Third Monday
8802 196th St SW, Edmonds, WA

YAKIMA

Yakima Gem & Mineral Club
PO Box 969; Yakima, WA 98907
Andy Beeman (509)457-6339
Bill Snell (509)837-5329
Jack Friedt, President
Meetings: Third Friday, 7:30 pm
Central Lutheran Church;
16th & Yakima Ave

YELM

Nisqually Valley Rockhounds Society
PO Box 561; Yelm, WA 98597
(206)491-1429
Tim Howard, President
Meetings: Second Thursday, 7:30 pm
Yelm High School Art Room

STATE AND NATIONAL

Northwest Federation of Mineralogical
Societies (NFMS)

4401 SW Hill St; Seattle, WA 98116
(206)937-7872
Dorothy Lee, President

Northwest Micro Mineral Study Group
(NWMMSG)

Donald G. Howard
356 SE 44th Ave
Portland, OR 97215

Friends of Minerology, Inc.
Pacific Northwest Chapter
Bob Mayer, President (425)641-0723
John Cornish (360)457-7630
16239 NE 18th St; Bellevue, WA 98008

Washington State Mineral Council
Bob O’Brien, President
1665 S Elger Bay Rd;
Stanwood, WA 98292
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Selected Additions to the Library of the
Division of Geology and Earth Resources

August 1998 through January 1999

THESES

Bacon, D. H., 1997, Residence time of labile carbon in the vadose
zone: Washington State University Doctor of Philosophy thesis,
256 p.

Christenson, D. H., 1997, Hydrology of urban watersheds in Cheney,
Washington with an emphasis on stormwater runoff and water
quality: Eastern Washington University Master of Science thesis,
139 p.

Fiedorowicz, B. K., 1997, Geologic evidence of historic and prehis-
toric tsunami inundation at Seaside, Oregon: Portland State Uni-
versity Master of Science thesis, 197 p.

García, A. F., 1996, Active tectonic deformation and late Pleistocene
and Holocene geomorphic and soil profile evolution in the Dose-
wallips River drainage basin, Olympic Mountains, western Wash-
ington State: University of New Mexico Master of Science thesis,
152 p., 4 plates.

Kirn, S. L., 1995, Petrology of a Mount Rainier pyroclastic eruption:
Brown University Bachelor of Science thesis, 1 v.

Martin, W. J., 1996, Integration of risk analysis and sorption studies in
the subsurface transport of aqueous carbon-14 at the Hanford site:
Washington State University Doctor of Philosophy thesis, 201 p.

Includes:

Martin, W. J.; Whelan, Gene; Conca, J. L., 1996, Integration of
sorption and risk assessment in waste disposal. p. 30-50.

Martin, W. J.; Whelan, Gene, 1996, Modeling of radioactive
transport from decommissioned nuclear reactor waste.
p. 6-29.

Massong, T. M., 1998, Influence of lithology, sediment supply, and
log jams on the distribution of bedrock and alluvial channels: Uni-
versity of Washington Master of Science thesis, 62 p.

Matthews, J. M., 1996, The stratigraphy and sedimentology of the Eo-
cene O’Brien Creek Formation, Okanogan Highlands, north-east
Washington, USA: Washington State University Doctor of Phi-
losophy thesis, 182 p.

McArdell, B. W., 1997, Field experiments on the controls of down-
stream fining in gravel-bed rivers: Johns Hopkins University Doc-
tor of Philosophy thesis, 137 p.

McNeill, L. C., 1998, Structure and seismic hazards of the offshore
Cascadia forearc and evolution of the Neogene forearc basin: Ore-
gon State University Doctor of Philosophy thesis, 178 p., 1 plate.

Includes:

McNeill, L. C.; Goldfinger, Chris; Hummon, Cheryl, 1998, Neo-
tectonic map of the Washington and northwest Oregon conti-
nental margin. 1 plate.

Meng, Xiangying, 1997, Radiolarian biostratigraphy of the Upper Ju-
rassic of San Pedro del Gallo terrane, north-central Mexico, and
the Lower Cretaceous of Nooksack Group, Nooksack terrane,
northwestern Washington: University of Texas at Dallas Doctor
of Philosophy thesis, 351 p.

Olson, P. L., 1995, Shallow subsurface flow systems in a montane ter-
race–floodplain landscape—Sauk River, North Cascades, Wash-
ington: University of Washington Doctor of Philosophy thesis,
277 p.

Payne, C. W., 1998, Lithofacies, stratigraphy, and geology of the mid-
dle Eocene type Cowlitz Formation and associated volcanic and
sedimentary units, eastern Willapa Hills, southwest Washington:
Oregon State University Master of Science thesis, 253 p., 3 plates.

Phillips, W. M., 1997, Applications of noble gas cosmogenic nuclides
to geomorphology: University of Arizona Doctor of Philosophy
thesis, 256 p.

Silva de Echols, Catarina, 1995, Epibionts and their effects on the ta-
phonomy of Recent crinoid ossicles, Friday Harbor, Washington,
and San Salvador, Bahamas: Auburn University Master of Sci-
ence thesis, 161 p.

Wills, M. T., 1998, Dairy farming and the effects of agricultural,
nonpoint-source pollution on stream water quality, Johnson Creek
watershed, Whatcom County, Washington: Western Washington
University Master of Science thesis, 282 p.

U.S. GEOLOGICAL SURVEY

Published Reports

Page, R. A.; Basham, P. W., 1985, Earthquake hazards in the offshore
environment: U.S. Geological Survey Bulletin 1630, 69 p.

Solley, W. B.; Pierce, R. R.; Perlman, H. A., 1998, Estimated use of
water in the United States in 1995: U.S. Geological Survey Circu-
lar 1200, 71 p.

Thompson, R. S.; Hostetler, S. W.; Bartlein, P. J.; Anderson, K. H.,
1998, A strategy for assessing potential future changes in climate,
hydrology, and vegetation in the western United States: U.S. Geo-
logical Survey Circular 1153, 20 p.

Todd, V. R., 1995, Geologic map of the Doe Mountain 15� quadrangle,
Okanogan County, Washington: U.S. Geological Survey Miscel-
laneous Field Studies Map 2306, 1 sheet, scale 1:62,500, with
17 p. text.

U.S. Geological Survey, 1998, Mineral industry surveys—Washing-
ton: U.S. Geological Survey, 7 p.

Fact Sheets, Open-File, and
Water-Resources Investigations Reports

Derkey, P. D.; Johnson, B. R.; Lackaff, B. B.; Derkey, R. E., 1998,
Digital geologic map of the Rosalia 1:100,000 quadrangle, Wash-
ington and Idaho—A digital database for the 1990 S. Z. Waggoner
map: U.S. Geological Survey Open-File Report 98-357, 27 p.

Drost, B. W.; Turney, G. L.; Dion, N. P.; Jones, M. A., 1998, Hydrol-
ogy and quality of ground water in northern Thurston County,
Washington: U.S. Geological Survey Water-Resources Investiga-
tions Report 92-4109 (revised), 230 p., 6 plates.

Embrey, S. S., 1991, Available habitat for salmon and steelhead trout
in the lower Puyallup, White, and Carbon Rivers in western Wash-
ington: U.S. Geological Survey Water-Resources Investigations
Report 89-4125, 62 p.

Finn, C. A.; Brenner, K. C.; McCafferty, Anne; Kucks, R., 1998,
Washington aeromagnetic maps and data: U.S. Geological Survey
Open-File Report 98-241, 1 v. [downloaded 9/30/98 from http://
greenwood.cr.usgs.gov/pub/open-file-reports/ofr-98-0241/wash.
html]

Harp, E. L.; Chleborad, A. F.; Schuster, R. L.; Cannon, S. H.; Reid, M.
E.; Wilson, R. C., 1998, Landslides and landslide hazards in
Washington State due to February 5–9, 1996 storm: U.S. Geologi-
cal Survey Administrative Report, 1 v. [downloaded 9/25/98 from
http://geohazards.cr.usgs.gov/html_files/nlic/Wash_hrp/wash1.
htm]

Hoblitt, R. P.; Walder, J. S.; Driedger, C. L.; Scott, K. M.; Pringle, P.
T.; Vallance, J. W., 1998, Volcano hazards from Mount Rainier,
Washington, revised 1998: U.S. Geological Survey Open-File Re-
port 98-428, 11 p., 2 plates.



Washington Geology, vol. 26, no. 4, December 1998 13

Inkpen, E. L.; Embrey, S. S., 1998, Nutrient transport in the major riv-
ers and streams of the Puget Sound basin, Washington: U.S. Geo-
logical Survey Fact Sheet 009-98, 4 p.

Johnson, B. R.; Derkey, P. D.; Frost, T. P.; Derkey, R. E.; Lackaff, B.
B., 1998, Digital geologic map of Spokane County and vicinity,
Washington and Idaho: U.S. Geological Survey Open-File Report
98-503, 42 p.

Kahle, S. C., 1998, Hydrogeology of Naval Submarine Base Bangor
and vicinity, Kitsap County, Washington: U.S. Geological Survey
Water-Resources Investigations Report 97-4060, 107 p., 7 plates.

Kresch, D. L., 1998, Determination of upstream boundaries on west-
ern Washington streams and rivers under the requirements of the
Shoreline Management Act of 1971: U.S. Geological Survey
Water-Resources Investigations Report 96-4208, 57 p., 4 plates.

Kresch, D. L., 1998, Determination of upstream boundary points on
northeastern Washington streams and rivers under the require-
ments of the Shoreline Management Act of 1971: U.S. Geological
Survey Water-Resources Investigations Report 98-4160, 19 p.

LaHusen, R. G., 1998, Detecting debris flows using ground vibra-
tions: U.S. Geological Survey Fact Sheet 236-96, 2 p.

Mastin, M. C., 1998, Flood potential of South Prairie Creek, Pierce
County, Washington: U.S. Geological Survey Water-Resources
Investigations Report 98-4009, 75 p.

Melick, Roger; Furman, T. L.; Langer, W. H.; van Brenk, H., 1998,
Using geographic information systems with specific examples for
the aggregate industry: U.S. Geological Survey Open-File Report
98-39, 1 v. [downloaded from http://minerals.cr.usgs.gov/publi-
cations/ofr/98-39/report-.htm]

Scott, K. M.; Wolfe, E. W.; Driedger, C. L., 1998, Mount Rainier—
Living with perilous beauty: U.S. Geological Survey Open File
Report 98-428, Fact Sheet 065-97, 4 p.

Soller, D. R., editor, 1998, Digital mapping techniques ‘98—Work-
shop proceedings: U.S. Geological Survey Open-File Report 98-
487, 134 p.

Sumioka, S. S., 1998, A survey of ground-water quality in the Top-
penish Creek Basin, Yakama Indian Reservation, Washington,
1989–91: U.S. Geological Survey Water-Resources Investiga-
tions Report 97-4194, 89 p., 5 plates.

U.S. Geological Survey, 1996, Annual project summaries—Volume
37, Pacific Northwest: U.S. Geological Survey, 115 p. [reports
downloaded Dec. 2, 1998, from http://erp-web.er.usgs.gov/re-
ports/VOL37/pn_vol37.htm]

Includes:

Atkinson, G. M.; Boore, D. M., 1996, Ground motion relations for
the Pacific Northwest. p. 1-2.

Atwater, B. F., 1996, Prehistoric earthquakes in western Washing-
ton. p. 3-4.

Brocher, T. M., 1998, Analysis of wide-angle seismic data from
Cape Blanco, Oregon. p. 22-24.

Carpenter, J. E., 1996, Workshops to explain the changes result-
ing from seismic rezone from UBC Zone 2B to Zone 3 in
southwest Washington State. p. 15-17.

Creager, K. C.; Malone, S. D., 1996, Broad-band array analysis of
the Puget Sound region. p. 18-20.

Crosson, R. S., 1996, Earthquake hazard research in the Pacific
Northwest using Washington Regional Seismograph Network
data. p. 21-24.

Dadisman, S. V.; Johnson, S. Y.; Childs, J. R., 1996, Neotectonics
of the northern Puget Lowland and eastern Straits of Juan de
Fuca, Washington. p. 25.

Doser, D. I., 1998, Source processes of crustal earthquakes and
their relation to the tectonics of southern Alaska. p. 55-57.

Endo, E. T.; Dzurisin, Daniel; Iwatsubo, E. Y., 1996, Physical
processes in large silicic magma systems. p. 35-36.

Fleming, S. W.; Trehu, A. M., 1996, Configuration of the subduc-
tion zone backstop and its influence on forearc deformation—
Constraints from modeling gravity and magnetic anomalies.
p. 99-109.

Graves, R. W., 1996, Simulating the 3D basin response in the
Portland and Puget Sound regions from large subduction zone
earthquakes. p. 38-44.

Hyndman, R. D.; Wang, Kelin; Dragert, Herb, 1996, Cascadia
megathrust earthquake potential—Constraints from current
deformation and the thermal regime. p. 49-60.

Jacoby, G. C., 1996, Tree-ring dating of coseismic coastal subsi-
dence in the Pacific Northwest region. p. 61-64.

Johnson, S. Y., 1996, Cenozoic tectonic and paleogeographic evo-
lution, Puget Lowland seismic zone, Washington. p. 65-67.

Kelsey, H. M.; Witter, R. C., 1998, A relative sea level history and
an assessment of active upper-plate faulting, Coquille River
estuary, Oregon. p. 64-70.

Kulm, L. D.; Goldfinger, Chris; Yeats, R. S., 1996, Cascadia sub-
duction zone—Neotectonics of the continental shelf off Ore-
gon and Washington. p. 68-74.

Mader, G. G., 1998, Preparation of a guide to using relative earth-
quake hazard maps for mitigating seismic risk in the Portland
metropolitan area—Collaborative research with Metro and
Spangle Associates. p. 94-95.

Madin, I. P.; Wang, M. M., 1998, Earthquake hazard mapping for
Oregon communities. p. 84.

Malone, S. D., 1996, Seismic velocity structure of the greater
Mount Rainier area. p. 76-78.

McCalpin, J. P., 1996, An improved procedure for mapping
earthquake-induced landslide potential using a geographic in-
formation system, with applications to the Puget Sound re-
gion. p. 79-80.

McCrory, P. A., 1996, Active margin tectonics, Pacific Northwest
region. p. 81-82.

Miller, K. C.; Keller, G. R., 1996, A high resolution seismic re-
fraction and reflection survey of the Washington study corri-
dor—Collaborative research with University of Texas at El
Paso, Oregon State University, and the U.S. Geological Sur-
vey. p. 83.

Nelson, A. R.; Kelsey, H. M.; Hemphill-Haley, Eileen; Jennings,
A. E., 1998, Paleoseismology of coastal Oregon. p. 15-18.

Page, R. A., 1996, USGS NEHRP fact sheets. p. 84-85.

Perkins, D. M.; Thenhaus, P. C., 1996, Reassessment of seismic
sources and their earthquake recurrence rates for use in prob-
abilistic ground motion mapping in the Pacific Northwest.
p. 86-88.

Priest, G. R.; Baptista, A. M., 1998, Collaborative research be-
tween the Oregon Department of Geology and Mineral Indus-
tries and the Oregon Graduate Institute of Science and Tech-
nology—Mapping tsunami inundation hazards at Newport,
Oregon. p. 28-33.

Qamar, A. I., 1996, GPS measurements of crustal deformation in
the Pacific Northwest. p. 89-91.

Stephenson, W. J., 1996, 3-D boundary element modeling of the
Puget Lowland thrust sheet. p. 93-94.

Thorson, R. M., 1996, Crustal motion at Lake Washington. p. 95-
98.

Walsh, T. J.; Combellick, R. A.; Black, G. L., 1996, Examination
of geologic effects of the 1964 Great Alaska Earthquake as a
guide to recognizing paleoseismic indicators. p. 110-111.

West, M. W.; Busacca, A. J.; Berger, G. W.; Shaffer, M. E.; Ash-
land, F. X., 1996, A pilot study of late Quaternary surface de-
formation, Saddle Mountains anticline, northern Pasco Basin,
Washington. p. 113.



14 Washington Geology, vol. 26, no. 4, December 1998

Williams, H. F. L., 1996, Geologic record of late-Holocene earth-
quakes in coastal marshes—North coast and northern Puget
Sound, Washington State. p. 114-115.

U.S. Geological Survey, 1997, Are walleye from Lake Roosevelt con-
taminated with mercury?: U.S. Geological Survey Fact Sheet
102-97, 4 p.

U.S. Geological Survey, 1998, Annual project summaries—Volume
39, Pacific Northwest: U.S. Geological Survey, 97 p. [down-
loaded Dec. 2, 1998, from http://erp-web.er.usgs.gov/reports/
VOL39/pn/pn_vol39.htm]

Includes:

Atwater, B. F., 1998, Holocene earthquakes in western Washing-
ton. p. 1-3 [repeated p. 19-21].

Bucknam, R. C., 1998, Puget Sound paleoseismology. p. 4-11.

Campbell, N. P.; Repasky, T. R.; Ring, T. E., 1998, Earthquake
hazards study in the vicinity of Toppenish Basin, south-
central Washington. p. 58-60.

Crosson, R. S., 1998, Seismic velocity structure of the Puget
Sound region from 3-D non-linear tomography. p. 74-78.

Frankel, A. D.; Carver, D.; Meremonte, M.; Cranswick, E.; Wil-
liams, R.; Stephenson, W. J.; Overturf, D.; Bice, T.; Odum, J.
K.; Worley, D. M., 1998, Seismic hazard mapping for the Se-
attle region. p. 12-13.

Humphreys, E. D.; Weldon, R. J., II, 1998, Pacific Northwest de-
formation—Integration of regional geologic and geodetic
data into kinematic and dynamic models of contemporary
strain within the North American plate. p. 61-63.

Jacoby, G. C.; Bunker, D. E., 1998, Tree-ring dating of coseismic
coastal subsidence in the Pacific Northwest region. p. 25-27.

Mader, G. G., 1998, Preparation of a guide to using relative earth-
quake hazard maps for mitigating seismic risk in the Portland
metropolitan area—Collaborative research with Metro and
Spangle Associates. p. 94-95.

Malone, S. D.; Crosson, R. S., 1998, Rapid strong-motion data in
the Puget Sound urban area. p. 34-37.

Palmer, S. P.; Pittlekau, A. L., 1998, Liquefaction susceptibility
maps for the Redmond, Kirkland, Issaquah, and Mercer Island
7.5-minute quadrangles, Washington. p. 90-93.

Priest, G. R.; Baptista, A. M., 1998, Collaborative research be-
tween the Oregon Department of Geology and Mineral Indus-
tries and the Oregon Graduate Institute of Science and Tech-
nology—Mapping tsunami inundation hazards at Newport,
Oregon. p. 28-33.

Qamar, A. I., 1998, GPS investigations of Holocene fault zones in
the Puget Sound basin, Washington. p. 79-83.

Qamar, A. I.; Ludwin, R. S., 1998, Database catalog of Cascadia
earthquakes. p. 96-97.

Thorson, R. M., 1998, Neotectonics and shoreline change, Sam-
mamish delta, Lake Washington. p. 71-73.

Walsh, T. J.; Logan, R. L.; Neal, K. G., 1998, Active fault investi-
gations on the Canyon River fault, southern Olympic Range,
Washington. p. 85-87.

Walsh, T. J.; Palmer, S. P.; Gerstel, W. J., 1998, Strong-motion
amplification maps of the Tumwater and Lacey 1:24,000-
scale quadrangles, Washington. p. 42-48.

West, M. W., 1998, A continuation of a “pilot” study of Quater-
nary surface deformation, Saddle Mountains anticline, north-
ern Pasco basin, Washington. p. 49-54.

Williams, H. F. L., 1998, Geologic record of late-Holocene earth-
quakes in coastal marshes—North coast and northern Puget
Sound, Washington State. p. 88-89.

Wong, I. G.; Bott, J. D. J.; Wright, Douglas; Sojourner, Anna;
Silva, W. J.; Mabey, M. A., 1998, Deterministic and probabil-
istic earthquake ground shaking maps for the Portland, Ore-
gon metropolitan area. p. 38-41.

Wagner, R. J.; Roberts, L. M., 1998, Pesticides and volatile organic
compounds in surface and ground water of the Palouse subunit,
central Columbia Plateau, Washington and Idaho, 1993–95: U.S.
Geological Survey Water-Resources Investigations Report 97-
4285, 53 p.

Wolf, S. C.; McCrory, P. A.; Hamer, M. R., 1998, Investigations of
late Quaternary geologic features in Willapa Bay, Washington:
U.S. Geological Survey Open-File Report 98-589, 1 sheet, scale
1:125,000.

Contract Reports

Booker, J. R., 1995, Electromagnetic remote sensing of structures
controlling seismicity in the Puget Sound region: University of
Washington [under contract to] U.S. Geological Survey, 9 p.

Graves, R. W., 1998, Simulating the 3D basin response in the Portland
and Puget Sound regions from large subduction zone earthquakes;
Final report: Woodward-Clyde Federal Services [under contract
to] U.S. Geological Survey, 1 v.

Karlin, R. E., 1996?, Final report—Paleoseismicity of the Puget
Sound area from geological and geophysical studies of Lake
Washington: University of Nevada Mackey School of Mines [un-
der contract to] U.S. Geological Survey, 1 v.

Malone, S. D.; Crosson, R. S.; Qamar, A. I., 1998, Cooperative opera-
tion of the Pacific Northwest Seismograph Network; Final techni-
cal report—1997: U.S. Geological Survey contract report, 1 v.

McCalpin, J. P., 1997, An improved procedure for mapping
earthquake-induced landslide potential using a geographic infor-
mation system, with applications to the Puget Sound region; Final
technical report: GEO-HAZ Consulting, Inc. [under contract to]
U.S. Geological Survey, 53 p.

Qamar, A. I., 1996, GPS measurements of crustal deformation in the
Pacific Northwest: University of Washington [under contract to]
U.S. Geological Survey, 6 p.

Trehu, A. M., 1997?, Collaborative research (USGS/GEOMAR/
OSU)—Onshore recording of offshore shots during the 1996
USGS/GEOMAR seismic survey of the Cascadia margin; Final
technical report: Oregon State University [under contract to] U.S.
Geological Survey, 1 v.

West, M. W., 1997?, A continuation of a “pilot” study of Quaternary
surface deformation, Saddle Mountains anticline, northern Pasco
Basin, Washington—Final technical report: Michael W. West &
Associates [under contract to] U.S. Geological Survey, 1 v.

OTHER REPORTS ON WASHINGTON GEOLOGY

Associated Earth Sciences, Inc., 1997, Hydrogeologic evaluation,
Mats Mats quarry, Jefferson County, Washington: Associated
Earth Sciences, Inc. [under contract to] Lone Star Northwest, 1 v.,
4 plates.

Buchanan, J. P., 1998, Ground water and surface water hydrology of
the Sullivan Road gravel pit—Comments related to the mining op-
eration and site reclamation; Final report: John P. Buchanan [un-
der contract to] Central Pre-Mix Concrete Company and Acme
Materials and Construction Company, 46 p.

Blong, R. J., 1984, Volcanic hazards—A sourcebook on the effects of
eruptions: Academic Press, 424 p.

Chelan County Public Utility District no. 1, 1976, Draft environ-
mental impact statement for town of Rock Island vicinity, vector
control project: Chelan County Public Utility District no. 1, 1 v.

Cheney, E. S., 1998, Guide to the geology of north-central Washing-
ton: Northwest Geological Society Guidebook 17, 97 p.



Washington Geology, vol. 26, no. 4, December 1998 15

Clark County Regional Planning Council, 1982, Environmental im-
pact statement, surface mining combining district and conditional
use permit for rock crushing, concrete batching, asphalt mixing,
Lake Development Group: Clark County Regional Planning
Council, 1 v.

ENVISION Engineering Services, 1990, Draft supplemental EIS for
Rand-Land surface mine and Randles Sand and Gravel—Unclas-
sified use permit and major amendment, Frederickson area of
Pierce County, WA: Pierce County Department of Planning and
Natural Resource Management, 2 v.

Erickson, Denis, 1998, Yelm groundwater baseline sampling: Wash-
ington Department of Ecology Publication 98-301, 1 v.

Garrigues, R. S.; Sinclair, K. A.; Tooley, John, 1998, Chehalis river
watershed surficial aquifer characterization: Washington Depart-
ment of Ecology Publication 98-355, 22 p., 2 plates.

Giglio, D. F.; Erickson, Karol, 1996, Lacamas Creek watershed total
maximum daily load evaluation: Washington Department of Ecol-
ogy Publication 96-307, 1 v.

Golder Associates, Inc., 1998, Hydrogeologic and geomorphological
study of the Selah gravel pit (near) Selah, Washington: Golder As-
sociates, Inc., [under contract to] Central Pre-Mix Concrete Co.,
1 v., 2 plates.

Hardy, John; Jacoby, Jean; Crayton, Mike, 1998, Toxic cyanobacte-
ria—Education/lake protection; Final report: Washington Depart-
ment of Health; Washington Department of Ecology Publication
98-05, 188 p.

Hartshorn, D. C.; Reidel, S. P.; Rohay, A. C., 1998, Annual Hanford
seismic report for fiscal year 1998: Pacific Northwest National
Laboratory PNNL-11557-9, 1 v.

Hoyle-Dodson, Guy, 1997, Puyallup Basin treatment plant metals sur-
vey: Washington Department of Ecology Publication 97-303, 1 v.

Huckell/Weinman Associates, Inc., 1991, Proposed Lakeland Hills
South mining and reclamation plan and planned community de-
velopment; Appendices—Draft environmental impact statement:
Pierce County Department of Planning and Land Services, 1 v.

Huckell/Weinman Associates, Inc.; Associated Earth Sciences, Inc.;
McCulley Frick & Gilman, Inc.; Raedeke Associates, Inc.; Art
Anderson Associates; and others, 1998, Expanded environmental
checklist for Northwest Aggregates Maury Island mining opera-
tion: Huckell/Weinman Associates, Inc. [under contract to North-
west Aggregates], 1 v.

Jackson, P. L.; Kimerling, A. J., editors, 1993, Atlas of the Pacific
Northwest; 8th ed.: Oregon State University Press, 152 p.

Johnson, Art; Serdar, Dave; Davis, Dale, 1997, Survey for petroleum
and other chemical contaminants in the sediments of Fidalgo Bay:
Washington Department of Ecology Publication 97-338, 1 v.

Larson, A. G., 1996, Pesticides in Washington State’s ground water—
A summary report, 1988–1995: Washington Department of Ecol-
ogy Publication 96-303; Washington Department of Ecology Pes-
ticides in Ground Water 9, 22 p.

Joy, Joe; Patterson, Barbara, 1997, A suspended sediment and DDT
total maximum daily load evaluation report for the Yakima River:
Washington Department of Ecology Publication 97-321, 1 v.

King County Department of Development and Environmental Serv-
ices, 1997, Palmer Junction gravel pit expansion, final environ-
mental impact statement: King County Department of Develop-
ment and Environmental Services, 1 v.

Komar, P. D., 1997, The Pacific Northwest coast—Living with the
shores of Oregon and Washington: Duke University Press, 195 p.

Martin, J. E., editor, 1998, Contributions to the paleontology and ge-
ology of the West Coast, in honor of V. Standish Mallory: Thomas
Burke Memorial Washington State Museum Research Report 6,
291 p.

Includes:

Ansfield, V. J., 1998, The Eocene Kydikabbit Point sedimentary
breccias of the lower Hoko River Formation, northwestern
Olympic Peninsula, Washington, and their contained inverte-
brates. p. 1-21.

McDougall, K. A., 1998, Late Eocene neritic and bathyal forami-
niferal assemblages of the Pacific Northwest. p. 43-60.

Richardson, S. L., 1998, West Coast Tertiary foraminiferal litera-
ture—A selected bibliography. p. 73-90.

Wehr, W. C., 1998, Middle Eocene insects and plants of the
Okanogan Highlands. p. 99-109.

Pelletier, G. J., 1997, Colville River water quality—Pollutant loading
capacity and recommendations for total maximum daily loads:
Washington Department of Ecology Publication 96-349, 1 v.

Pelto, M. S., 1997, Changes in glaciers on Glacier Peak in the last 100
years: [Privately published by the author, 8 p.]

Pringle, P. T.; Hickson, C. J., 1998, Cascade volcanoes—Processes
and hazards: International Association for Engineering Geology
and the Environment, 8th Congress, Technical Tour Guide Book
Trip 14, 22 p.

Raymond, J. R., 1955, Applicability of geophysical methods of explo-
ration at Hanford Atomic Products Operation: Hanford Atomic
Products Operation HW-38707, 14 p.

Rector, Julie; Hallock, Dave, 1995, 1994 statewide water quality as-
sessment lakes chapter—Companion document to Washington
State’s 305(b) report: Washington Department of Ecology Publi-
cation 95-311, 60 p.

Schlichting, Robert; Peterson, C. D., 1998, A reconnaissance of fresh-
water marsh stratigraphy for evidence of tsunami-induced cata-
strophic marine flooding, Grayland and Long Beach, Washington:
Portland State University [under contract to] Washington Depart-
ment of Natural Resources, 1 v.

Sinclair, K. A., 1998, Basic American Foods class II groundwater in-
spection: Washington Department of Ecology Publication 98-
330, 1 v.

Sinclair, Kelsey; Bentley, R. D., 1998, Stratigraphic correlation of the
N2 Grande Ronde basalt across the Kittitas Valley, Washington
State: Central Washington University Department of Geology,
1 v., 1 plate.

Smith, A. K.; Rector, Julie, 1997, Water quality assessments of se-
lected lakes within Washington State, 1994: Washington Depart-
ment of Ecology Publication 97-307, 1 v

Stewart, R. J., 1998, Field trip to the western Olympic Mountains,
Washington—An excursion into the geology of the Olympic sub-
duction complex, guided by the mapping of Rowland W. Tabor,
Weldon W. Rau, Parke D. Snavely, Jr., and Wallace M. Cady, with
observations (and obfuscations), by R. J. Stewart: Northwest Geo-
logical Society Guidebook 16, 1 v.

Stroud, W. P.; Droullard, R. F., 1996, 1995 Midnite mine radiation
survey: U.S. Bureau of Mines Report of Investigations 9610, 25 p.

Thorsen, G. W.; Shipman, Hugh, 1998, Bluff erosion monitoring on
Puget Sound—A guide for volunteers: Washington Department of
Ecology [under contract to] Island County Beach Walkers, 79 p.

Torres, R. L.; Luehring, R. W., 1996, Corrective action study, geo-
technical issues at Salmon Lake dam: U.S. Bureau of Reclamation
Technical Memorandum OZ-8313-5, 1 v.

U.S. Army Corps of Engineers, 1997, Post event report—Winter
storm of 1996–97, Federal Disaster DR 1159, western Washing-
ton summary; Final document 16 May 1997: U.S. Federal Emer-
gency Management Agency, 1 v.

U.S. Environmental Protection Agency, 1998, Mineralogical study of
borehole MW-206, ASARCO smelter site, Tacoma, Washington:
U.S. Environmental Protection Agency, 1 v.



16 Washington Geology, vol. 26, no. 4, December 1998

U.S. Federal Emergency Management Agency, 1996, Interagency
Hazard Mitigation Team report, including progress report on
early implementation strategies—State of Washington, winter
storms of 1995–1996; FEMA-DR-1079, declared January 3,
1996; FEMA-DR-1100-WA, declared February 9, 1996: U.S.
Federal Emergency Management Agency, 88 p.

U.S. Federal Emergency Management Agency, 1997, Hazard Mitiga-
tion Survey Team report for FEMA DR-1152-WA, declared Janu-
ary 7, 1997 and FEMA DR-1159-WA, declared January 17, 1997,
including addendum report for FEMA DR-1172-WA, declared
April 2, 1997: U.S. Federal Emergency Management Agency,
123 p.

U.S. Federal Emergency Management Agency, 1997, Supplemental
flood hazard mitigation report, in response to the November 26,
1990 disaster declaration, State of Washington, FEMA-883-DR-
WA; A supplemental report covering—San Juan, Kitsap, Pierce,
Thurston, Lewis, Grays Harbor Pacific, Wahkiakum, Mason,
Chelan, Yakima, Kittitas, Island, Jefferson Counties: U.S. Federal
Emergency Management Agency, 44 p.

U.S. Federal Emergency Management Agency, 1998, The Project Im-
pact hazard mitigation guidebook for northwest communities—
Alaska, Idaho, Oregon, Washington: U.S. Federal Emergency
Management Agency, 58 p.

U.S. National Geophysical Data Center, 1997, Geologic hazards pho-
tos—Vol. 1, Earthquakes, general topics; Vol. 2, Earthquake
events; Vol. 3, Landslides, tsunamis, and volcanoes: U.S. Na-
tional Geophysical Data Center, 3 compact disks.

U.S. National Weather Service, 1997, Disastrous floods from the se-
vere winter storms in California, Nevada, Washington, Oregon,
and Idaho—December 1996–January 1997: U.S. National Oce-
anic and Atmospheric Administration Natural Disaster Survey
Report, 1 v.

U.S. National Oceanic and Atmospheric Administration, 1998,
NOAA’s estuarine eutrophication survey; Volume 5—Pacific
Coast region: U.S. National Oceanic and Atmospheric Admin-
istration, 75 p.

University of Washington Geophysics Program, 1998, Quarterly net-
work report 97-D on seismicity of Washington and Oregon: Uni-
versity of Washington Geophysics Program, 34 p.

University of Washington Geophysics Program, 1998, Quarterly net-
work report 98-B on seismicity of Washington and Oregon April 1
through June 30, 1998: University of Washington Geophysics
Program, 32 p.

Washington Department of Natural Resources, 1997, Lake Whatcom
watershed analysis: Washington Department of Natural Re-
sources, 1 v.

Washington Department of Natural Resources, 1998, Our changing
nature—Natural resource trends in Washington State: Washing-
ton Department of Natural Resources, 75 p.

Washington Department of Transportation, 1998, SR16/Union Ave-
nue vicinity to SR302 vicinity, draft environmental impact state-
ment summary: Washington Department of Transportation, 1 v.
[downloaded 10/23/98 from http://www.wsdot.wa.gov/solve16/
deis.html]

PAPERS ON WASHINGTON GEOLOGY

Aalto, K. R.; Sharp, W. D.; Renne, P. R., 1998, 40Ar/39Ar dating of de-
trital micas from Oligocene–Pleistocene sandstones of the Olym-
pic Peninsula, Klamath Mountains, and northern California coast
ranges—Provenance and paleodrainage patterns: Canadian Jour-
nal of Earth Sciences, v. 35, no. 7, p. 735-745.

Alidibirov, A.; Dingwell, D. B.; Stevenson, R. J.; Hess, K.-U.; Webb,
S. L.; Zinke, J., 1997, Physical properties of the 1980 Mount St.
Helens cryptodome magma: Bulletin of Volcanology, v. 59, no. 2,
p. 103-111.

Anderson, C. H., Jr.; Behrens, C. J.; Floyd, G. A.; Vining, M. R., 1998,
Crater firn caves of Mount St. Helens, Washington: Journal of
Cave and Karst Studies, v. 60, no. 1, p. 44-50.

Anderson, R. T.; Chapelle, F. H.; Lovley, D. R., 1998, Evidence
against hydrogen-based microbial ecosystems in basalt aquifers:
Science, v. 281, no. 5379, p. 976-977.

Anderson, S. W.; Stofan, E. R.; Plaut, J. J.; Crown, D. A., 1998, Block
size distributions on silicic lava flow surfaces—Implications for
emplacement conditions: Geological Society of America Bulle-
tin, v. 110, no. 10, p. 1258-1267.

Baffaut, C.; Nearing, M. A.; Nicks, A. D., 1996, Impact of CLIGEN
parameters on WEPP-predicted average annual soil loss: Ameri-
can Society of Agricultural Engineers Transactions, v. 39, no. 2,
p. 447-457.

Baker, E. T.; Massoth, G. J.; Feely, R. A.; Cannon, G. A., 1998, The
rise and fall of the CoAxial hydrothermal site, 1993–1996: Jour-
nal of Geophysical Research, v. 103, no. B5, p. 9791-9806.

Barendregt, R. W.; Irving, Edward, 1998, Changes in the extent of
North American ice sheets during the late Cenozoic: Canadian
Journal of Earth Sciences, v. 35, no. 5, p. 504-509.

Barnes, S. M.; Nierzwicki-Bauer, S. A., 1997, Microbial diversity in
ocean, surface and subsurface environments. In Banfield, J. F.;
Nealson, K. H., editors, Geomicrobiology—Interactions between
microbes and minerals: Mineralogical Society of America Re-
views in Mineralogy, v. 35, p. 35-79.

Belousov, A. B.; Belousova, M. G., 1997, Gigantskiye obvaly na vul-
kanakh [Gigantic landslides on volcanoes]: Priroda, v. 11, p. 70-
81. (In Russian)

Bottari, A.; Caccamo, D.; Malone, S. D.; Neri, G., 1987, Statistical
analysis of Mt. St. Helens earthquakes. In Consiglio Nazionale
delle Ricerche Gruppo Nazionale per la Vulcanologia, Bollettino
1987: Consiglio Nazionale delle Ricerche, p. 145-157.

Bradford, J. H.; Sawyer, D. S.; Zelt, C. A.; Oldow, J. S., 1998, Imag-
ing a shallow aquifer in temperate glacial sediments using seismic
reflection profiling with DMO processing: Geophysics, v. 63,
no. 4, p. 1248-1256.

Brandon, A. D.; Draper, D. S., 1998, Reply to the comment by B. R.
Frost and C. Ballhaus on “Constraints on the origin of the oxida-
tion state of mantle overlying subduction zones—An example
from Simcoe, Washington, USA”: Geochimica et Cosmochimica
Acta, v. 62, no. 2, p. 333-335.

Brandon, M. T.; Roden-Tice, M. K.; Garver, J. I., 1998, Late Cenozoic
exhumation of the Cascadia accretionary wedge in the Olympic
Mountains, northwest Washington State: Geological Society of
America Bulletin, v. 110, no. 8, p. 985-1009; GSA Data Reposi-
tory item 9865.

Braun, Jill; Major, Graeme; West, D. O.; Bukovansky, Michal, 1998,
Geologic hazards evaluation boosts risk-management program
for western U.S. pipeline: Oil and Gas Journal, v. 96, no. 45,
p. 73-79.

Cameron, D. E., 1995, Structural setting and features of Au-Ag ore-
bodies at the Cannon mine, Wenatchee, Washington. In Coyner,
A. R.; Fahey, P. L., editors, Geology and ore deposits of the
American Cordillera; Symposium proceedings: Geological Soci-
ety of Nevada, v. 2, p. 1089-1110.

Chadwick, W. W., Jr.; Embley, R. W., 1998, Graben formation associ-
ated with recent dike intrusions and volcanic eruptions on the
mid-ocean ridge: Journal of Geophysical Research, v. 103, no. B5,
p. 9807-9825.

Cheney, E. S.; Trammell, J. W., 1995, The “inside-out” Quartz Creek
quartz dioritic, batholithic, copper deposit, central Cascade
Range, Washington. In Coyner, A. R.; Fahey, P. L., editors, Geol-
ogy and ore deposits of the American Cordillera; Symposium pro-
ceedings: Geological Society of Nevada, v. 3, p. 1521-1532.



Washington Geology, vol. 26, no. 4, December 1998 17

Colpron, Maurice; Warren, M. J.; Price, R. A., 1998, Selkirk fan struc-
ture, southeastern Canadian Cordillera—Tectonic wedging
against an inherited basement ramp: Geological Society of Amer-
ica Bulletin, v. 110, no. 8, p. 1060-1074.

Conca, J. L.; Wright, Judith, 1998, The UFA method for rapid, direct
measurements of unsaturated transport properties in soil, sedi-
ment, and rock: Australian Journal of Soil Research, v. 36, no. 2,
p. 291-315.

Davis, E. E.; Becker, Keir, 1998, Borehole observatories record driv-
ing forces for hydrothermal circulation in young oceanic crust:
Eos (American Geophysical Union Transactions), v. 79, no. 31,
p. 369, 377-378.

Endo, E. T.; Murray, T. L.; Power, J. A., 1996, A comparison of pre-
eruption real-time seismic amplitude measurements for eruptions
at Mount St. Helens, Redoubt Volcano, Mount Spurr, and Mount
Pinatubo. In Newhall, C. G.; Runongbayan, R. S., editors, Fire
and mud—Eruptions and lahars of Mount Pinatubo, Philippines:
Philippine Institute of Volcanology and Seismology; University
of Washington Press, p. 233-247.

Engineering & Mining Journal, 1998, Vulcan software system—For
exploration and mine design, it’s worth its weight in gold: Engi-
neering & Mining Journal, v. 199, no. 7, p. 32NN-32PP.

Evans, R. L.; Webb, S. C.; Jegen, Marion; Sananikone, Khamla, 1998,
Hydrothermal circulation at the Cleft–Vance overlapping spread-
ing center—Results of a magnetometric resistivity survey: Jour-
nal of Geophysical Research, v. 103, no. B6, p. 12,321-12,338.

Field, C. W., 1993, Minerals and mining. In Jackson, P. L.; Kimerling,
A. J., editors, Atlas of the Pacific Northwest; 8th ed.: Oregon State
University Press, p. 122-127.

Fifarek, R. H.; Devlin, B. D.; Tschauder, R. J., Jr., 1995, Au-Ag min-
eralization at the Golden Promise deposit, Republic district,
Washington—Relation to graben development and hot springs
processes. In Coyner, A. R.; Fahey, P. L., editors, Geology and ore
deposits of the American Cordillera; Symposium proceedings:
Geological Society of Nevada, v. 2, p. 1063-1088.

Fisk, M. R.; Giovannoni, S. J.; Thorseth, I. H., 1998, Alteration of
oceanic volcanic glass—Textural evidence of microbial activity:
Science, v. 281, no. 5379, p. 978-980.

Fountain, A. G.; Jacobel, R. W., 1997, Advances in ice radar studies of
a temperate alpine glacier, South Cascade Glacier, Washington,
U.S.A.: Annals of Glaciology, v. 24, p. 303-308.

Frost, B. R.; Ballhaus, Chris, 1998, Comment on “Constraints on the
origin of the oxidation state of mantle overlying subduction
zones—An example from Simcoe, Washington, USA,” by A. D.
Brandon and D. S. Draper: Geochimica et Cosmochimica Acta,
v. 62, no. 2, p. 329-331.

Glicken, Harry, 1998, Rockslide-debris avalanche of May 18, 1980,
Mount St. Helens volcano, Washington: Geological Survey of Ja-
pan Bulletin, v. 49, no. 2/3, p. 55-106.

Hachey, J. E.; Plum, R. L.; Byrne, R. J.; Kilian, A. P.; Jenkins, D. V.,
1994, Blast densification of a thick, loose debris flow at Mt. St.
Helens, Washington. In Yeung, A. T.; Felio, G. Y., editors, Verti-
cal and horizontal deformations of foundations and embank-
ments: American Society of Civil Engineers Geotechnical Special
Publication 40, v. 1, p. 502-512.

Halbert, W. E.; Jensen, R. E., 1996, Influence of tidal fluctuations on
coastal aquifers—General principles and case studies. In Proceed-
ings of the Tenth National Outdoor Action Conference and Expo-
sition—Aquifer Remediation/Ground Water Monitoring/Geo-
physical Methods: National Ground Water Association, p. 575-
592.

Harris, C. F. T., 1998, Washington State’s 1:100,000-scale geologic
map database—An Arc/Info data model example. In Soller, D. R.,
editor, Digital mapping techniques ‘98—Workshop proceedings:
U.S. Geological Survey Open-File Report 98-487, p. 27-35.

Harris, D. M.; Rose, W. I., 1996, Dynamics of carbon dioxide emis-
sions, crystallization, and magma ascent—Hypotheses, theory,
and applications to volcano monitoring at Mount St. Helens: Bul-
letin of Volcanology, v. 58, no. 2-3, p. 163-174.

Hartnett, H. E.; Keil, R. G.; Hedges, J. I.; Devol, A. H., 1998, Influ-
ence of oxygen exposure time on organic carbon preservation in
continental margin sediments: Nature, v. 391, no. 6667, p. 572-
574.

Iverson, R. M.; Schilling, S. P.; Vallance, J. W., 1998, Objective de-
lineation of lahar-inundation hazard zones: Geological Society of
America Bulletin, v. 110, no. 8, p. 972-984.

Kalbasi, M.; Peryea, F. J.; Lindsay, W. L.; Drake, S. R., 1995, Meas-
urement of divalent lead activity in lead arsenate contaminated
soils: Soil Science Society of America Journal, v. 59, no. 5,
p. 1274-1280.

Keil, R. G.; Montluçon, D. B.; Prahl, F. G.; Hedges, J. I., 1994, Sorp-
tive preservation of labile organic matter in marine sediments: Na-
ture, v. 370, no. 6490, p. 549-552.

Keil, R. G.; Tsamakis, Elizabeth; Giddings, J. C.; Hedges, J. I., 1998,
Biochemical distributions (amino acids, neutral sugars, and lignin
phenols) among size-classes of modern marine sediments from
the Washington coast: Geochimica et Cosmochimica Acta, v. 62,
no. 8, p. 1347-1364.

Khire, M. V.; Benson, C. H.; Bosscher, P. J., 1997, Water balance
modeling of earthen final covers: Journal of Geotechnical and
Geoenvironmental Engineering, v. 123, no. 8, p. 744-754.

Klotz, Sally; Smith, Daphne, 1975, Distribution of plant species on
the mounds of Mima Prairie, Thurston County, Washington. In

Herman, S. G.; Wiedemann, A. M., editors, Contributions to the
natural history of the southern Puget Sound region, Washington:
The Evergreen State College, p. 25-62.

Knitter, C. C.; Haskell, K. G.; Peterson, M. L., 1993, Use of low plas-
ticity silt for soil liners and covers. In Prakash, Shamsher, editor,
Third International Conference on Case Histories in Geotechnical
Engineering: University of Missouri–Rolla, v. II, p. 1255-1259.

Koler, T. E., 1998, Evaluating slope stability in forest uplands with
deterministic and probabilistic models: Environmental and Engi-
neering Geoscience, v. 4, no. 2, p. 185-194.

Kuuskraa, V. A.; Schmoker, J. W.; Dyman, T. S., 1998, Emerging
U.S. gas resources—6 (conclusion); Diverse gas plays lurk in gas
resource pyramid: Oil & Gas Journal, v. 96, no. 23, p. 123-130.

Lehrsch, G. A., 1998, Freeze-thaw cycles increase near-surface aggre-
gate stability: Soil Science, v. 163, no. 1, p. 63-70.

Lewis, D. E.; Comis, J. G.; Prych, E. A., 1987, Flood protection in the
Puyallup River Basin, Washington—Past, present and future. In

Association of State Floodplain Managers, Realistic approaches
to better floodplain management; 11th annual conference, Pro-
ceedings: University of Colorado Natural Hazards Information
Center Special Publication 18, p. 298-304.

Long, A. J.; Shennan, Ian, 1998, Models of rapid relative sea-level
change in Washington and Oregon, USA: The Holocene, v. 8,
no. 2, p. 129-142.

Lowe, C. H.; Larson, P. B., 1995, Geology of the Key East gold de-
posit, Ferry County, Washington. In Coyner, A. R.; Fahey, P. L.,
editors, Geology and ore deposits of the American Cordillera;
Symposium proceedings: Geological Society of Nevada, v. 2,
p. 1111-1132.

Lyatsky, H. V., 1997, Control of the western continental margin of
North America by the Cordilleran Fairweather–Queen Charlotte–
Wallowa fault system. In Cook, F.; Erdmer, P., compilers, Slave–
Northern Cordillera Lithospheric Evolution (SNORCLE) Tran-
sect and Cordilleran Tectonics Workshop Meeting (March 7–9):
University of Calgary Lithoprobe Report 56, p. 184-186.



18 Washington Geology, vol. 26, no. 4, December 1998

McGee, K. A.; Sutton, A. Jefferson, 1994, Eruptive activity at Mount
St. Helens, Washington, USA, 1984–1988—A gas geochemistry
perspective: Bulletin of Volcanology, v. 56, no. 6-7, p. 435-446.

Monastersky, Richard, 1998, Waves of death: Science News Online,
10/3/98, 7 p. [downloaded 10/21/98 from http://www.science-
news.org/sn_arc98/10_3_98/Bob2.htm ].

Murphy, J. B.; Oppliger, G. L.; Brimhall, G. H., Jr.; Hynes, Andrew,
1998, Plume-modified orogeny—An example from the western
United States: Geology, v. 26, no. 8, p. 731-734.

Mustard, P. S.; Clague, J. J.; Woodsworth, G. J.; Hickson, C. J.; Jack-
son, L. E., Jr.; Luternauer, J. L.; Monger, J. W. H.; Richetts, B. D.;
and others, 1998, Geology and geological hazards of the greater
Vancouver area. In Karrow, P. F.; White, O. l., editors, Urban ge-
ology of Canadian cities: Geological Association of Canada Spe-
cial Paper 42, p. 39-70.

Myagkov, N. N., 1998, Model of a strong volcanic blast and a method
of estimating the mass ejected: Geophysical Journal International,
v. 133, no. 1, p. 209-211.

O’Connor, J. E.; Costa, J. E., 1993, Geologic and hydrologic hazards
in glacierized basins in North America resulting from 19th and
20th century global warming: Natural Hazards, v. 8, no. 2, p. 121-
140.

Orange, D. L.; Knittle, Elise; Farber, Daniel; Williams, Quentin,
1996, Raman spectroscopy of crude oils and hydrocarbon fluid in-
clusions—A feasibility study. In Dyar, M. D.; McCannon, Cather-
ine; Schaefer, M. W., editors, Mineral spectroscopy—A tribute to
Roger G. Burns: Geochemical Society Special Publication 5,
p. 65-81.

Paterson, S. R.; Miller, R. B., 1998, Magma emplacement during arc-
perpendicular shortening—An example from the Cascades crys-
talline core, Washington: Tectonics, v. 17, no. 4, p. 571-586.

Pearce, T. H., 1994, Recent work on oscillatory zoning in plagioclase.
In Parsons, Ian, editor, Feldspars and their reactions: Kluwer Aca-
demic Publishers NATO ASI series C, v. 421, p. 313-349.

Pierce, J. K., 1998, The big one: Seattle Magazine, v. 7, no. 10, p. 30-
35.

Pierson, T. C., 1998, An empirical method for estimating travel times
for wet volcanic mass flows: Bulletin of Volcanology, v. 60, no. 2,
p. 98-109.

Prahl, F. G.; Small, L. F.; Sullivan, B. A.; Cordell, J.; Simenstad, C.
A.; Crump, B. C.; Baross, J. A., 1998, Biogeochemical gradients
in the lower Columbia River: Hydrobiologia, v. 361, p. 37-52.

Rabinowicz, M.; Boulegue, J.; Genthon, P., 1998, Two- and three-
dimensional modeling of hydrothermal convection in the sedi-
mented Middle Valley segment, Juan de Fuca Ridge: Journal of
Geophysical Research, v. 103, no. B10, p. 24,045-24,065.

Ray, C. E.; Domning, D. P.; McKenna, M. C., 1994, A new specimen
of Behemotops proteus (order Desmostylia) from the marine Oli-
gocene of Washington. In Berta, Annalisa; Demere, T. A., editors,
Contributions in marine mammal paleontology honoring Frank C.
Whitmore, Jr.: San Diego Society of Natural History Proceedings
29, p. 205-222.

Reidel, S. P., 1998, Emplacement of Columbia River flood basalt:
Journal of Geophysical Research, v. 103, no. B11, p. 27,393-
27,410.

Reuter, R. J.; McDaniel, P. A.; Hammel, J. E.; Falen, A. L., 1998, Sol-
ute transport in seasonal perched water tables in loess-derived
soilscapes: Soil Science Society of American Journal, v. 62, no. 4,
p. 977-983.

Riedell, K. B.; Jones, B. K.; Cheney, E. S., 1995, Geology, geochem-
istry, and evolution of the Mazama porphyry copper-molyb-
denum-gold deposit, Okanogan County, Washington. In Coyner,
A. R.; Fahey, P. L., editors, Geology and ore deposits of the

American Cordillera; Symposium proceedings: Geological Soci-
ety of Nevada, v. 3, p. 1501-1520.

Rosenfeld, C. L., 1993, Landforms and geology. In Jackson, P. L.; Ki-
merling, A. J., editors, Atlas of the Pacific Northwest; 8th ed.:
Oregon State University Press, p. 40-47.

Rychkun, Ed, 1995, 3D geostatistical modeling applied to radioactive
waste site: Earth Observation Magazine, v. 4, no. 10, p. 42-44.

Schilling, S. P.; Iverson, R. M., 1997, Automated, reproducible de-
lineation of zones at risk from inundation by large volcanic debris
flows. In Chen, C.-L., editor, Debris-flow hazards mitigation—
Mechanics, prediction, and assessment: American Society of
Civil Engineers, p. 176-186.

Sohn, R. A.; Hildebrand, J. A.; Webb, S. C., 1998, Postrifting seismic-
ity and a model for the 1993 diking event on the CoAxial segment,
Juan de Fuca Ridge: Journal of Geophysical Research, v. 103,
no. B5, p. 9867-9877.

Stein, J. S.; Fisher, A. T.; Langseth, M. G.; Jin, W.; Iturrino, G. J.;
Davis, E. E., 1998, Fine-scale heat flow, shallow heat sources, and
decoupled circulation systems at two sea-floor hydrothermal
sites, Middle Valley, northern Juan de Fuca Ridge: Geology,
v. 26, no. 12, p. 1115-1118.

Tedford, R. H.; Barnes, L. G.; Ray, C. E., 1994, The early Miocene lit-
toral ursoid carnivoran Kolponomos—Systematics and mode of
life. In Berta, Annalisa; Demere, T. A., editors, Contributions in
marine mammal paleontology honoring Frank C. Whitmore, Jr.:
San Diego Society of Natural History Proceedings 29, p. 11-32.

Tesoriero, A. J.; Voss, F. D., 1997, Predicting the probability of ele-
vated nitrate concentrations in the Puget Sound basin—Implica-
tions for aquifer susceptibility and vulnerability: Ground Water,
v. 35, no. 6, p. 1029-1039.

Testa, S. M., 1996, Considerations and methodology in using natural
attenuation as a remedial strategy. In Proceedings of the Tenth
National Outdoor Action Conference and Exposition—Aquifer
remediation/ground water monitoring/geophysical methods: Na-
tional Ground Water Association, p. 283-302.

Thimsen, C. A.; Keil, R. G., 1998, Potential interactions between sedi-
mentary dissolved organic matter and mineral surfaces: Marine
Chemistry, v. 62, no. 1-2, p. 65-76.

Thordarson, Th.; Self, Stephen, 1998, The Roza Member, Columbia
River Basalt Group—A gigantic pahoehoe lava flow field formed
by endogenous processes?: Journal of Geophysical Research,
v. 103, no. B11, p. 27,411-27,445.

Thornton, P. E.; Running, S. W.; White, M. A., 1997, Generating sur-
faces of daily meteorological variables over large regions of com-
plex terrain: Journal of Hydrology, v. 190, no. 3-4, p. 214-251.

Verardo, D. J., 1998, A river runs through it: GSA Today, v. 8, no. 8,
p. 12-15.

Wells, R. E.; Weaver, C. S.; Blakely, R. J., 1998, Fore-arc migration
in Cascadia and its neotectonic significance: Geology, v. 26,
no. 8, p. 759-762.

Wigmosta, M. S.; Burges, S. J., 1997, An adaptive modeling and
monitoring approach to describe the hydrologic behavior of small
catchments: Journal of Hydrology, v. 202, nos. 1-4, p. 48-77.

Wold, W. L., 1996, GIS and watershed analysis—Not just for map-
ping anymore! In Hallam, C. A.; Salisbury, J. M.; Lanfear, K. J.;
Battaglin, W. A., editors, Proceedings of the AWRA Annual Sym-
posium, GIS and Water Resources: American Water Resources
Association Technical Publication Series TPS-96-3, p. 317-326.

Wood, A. W.; Lettenmaier, D. P.; Palmer, R. N., 1997, Assessing cli-
mate change implications for water resources planning: Climate
Change, v. 37, no. 1, p. 203-228.



Washington Geology, vol. 26, no. 4, December 1998 19

Zabowski, Darlene; Everett, R. L., 1997,
Extractable metals and plant uptake
with amelioration and revegetation of
abandoned copper mine tailings. In Is-
kandar, I. K.; Adriano, D. C., editors,
Remediation of soils contaminated
with metals: Science Reviews Ad-
vances in Environmental Science,
p. 111-122.

OTHER REPORTS OF
INTEREST

Applied Technology Council, 1997, Seis-
mic design criteria for bridges and
other highway structures—Current
and future: Applied Technology
Council ATC-18, 152 p.

Baker, Ron, 1996, A primer of oilwell
drilling—A basic text of oil and gas
drilling; 5th ed. (rev.): University of
Texas at Austin Petroleum Extension
Service, 184 p., 1 plate.

Barksdale, R. D., editor, 1991, The aggre-
gate handbook: National Stone Asso-
ciation, 1 v.

Boland, M. A.; Piccione, C. L., editors,
1998, Earth-science education re-
source directory; 2nd ed.: American
Geological Institute, 270 p.

Booth, D. B.; Collins, B. D.; Montgomery,
D. R.; Perkins, S. J., 1997, Geology and geomorphology of stream
channels—Course manual: University of Washington Engineer-
ing Professional Programs, 1 v.

Brodzikowski, K.; van Loon, A. J., 1991, Glacigenic sediments: El-
sevier Developments in Sedimentology 49, 674 p.

Dmowska, Renata; Saltzman, Barry, editors, 1999, Tsunamigenic
earthquakes and their consequences: Academic Press Advances in
Geophysics, v. 39, 215 p.

Ferris, F. K.; Kleinman, L. H.; and others, 1996, Handbook of western
reclamation techniques: U.S. Office of Surface Mining Reclama-
tion and Enforcement, 1 v.

Huzziff, C. A.; Ronan, K. R., 1998, Prediction of children’s coping
following a natural disaster—The Mount Ruapehu eruptions—A
prospective study: Journal of Traumatic Stress [submitted manu-
script, under review July 1998], 38 p.

Johnson, D. M.; Hooper, P. R.; Conrey, R. M., 1998, XRF analysis of
rocks and minerals for major and trace elements on a single low di-
lution Li-tetraborate fused bead: Washington State University
GeoAnalytical Laboratory, 25 p.

King County Department of Natural Resources Water and Land Re-
sources Division, 1994, Northwest native plants—Identification
and propagation for revegetation and restoration projects: King
County Department of Natural Resources, 1 v.

Laprade, W. T., 1998, The sculptor and the geologist—Turning stone
into art: Geotimes, v. 43, no. 7, p. 20-23.

O’Connor, J. E.; Burns, Scott, 1998, Beyond the Channeled Sca-
blands—Quaternary geology of the Willamette Valley, Oregon,
September 19 & 20, 1998: Friends of the Pleistocene Pacific
Northwest Cell, 6th Annual Meeting, Field Trip, 72 p.

Palmer, Gayle; Stevenson, Shanna, editors, 1992, Thurston County
place names—A heritage guide: Thurston County Historic Com-
mission, 140 p., 1 plate.

Priest, G. R.; Myers, E. P., III; Baptista, A. M.; Kamphaus, R. A.; Pe-
terson, C. D.; Darienzo, M. E., 1997, Tsunami hazard map of the

Yaquina Bay area, Lincoln County, Oregon: Oregon Department
of Geology and Mineral Industries Interpretive Map Series
IMS-2, 1 sheet, scale 1:12,000.

Ronan, K. R., 1997, The effects of a “benign” disaster—Symptoms of
post-traumatic stress in children following a series of volcanic
eruptions: Australasian Journal of Disaster and Trauma Studies,
1997/1 [downloaded Oct. 12, 1998, from http://www.mas-
sey.ac.nz/~trauma/issues/1997-1/ronan.htm ], 9 p.

Ronan, K. R.; Johnston, D. M., 1997, Children’s risk perceptions and
preparedness—A hazards education survey: Auckland City Coun-
cil; Auckland Regional Council, 1 v.

Ronan, K. R.; Johnston, D. M., 1998, The effects of time and brief
school-based intervention on self-reported symptoms of PTSD
and coping following a series of volcanic eruptions: Journal of
Consulting and Clinical Psychology [submitted manuscript, un-
der review July 1998], 19 p.

Teller, A. E., 1994, Fundamentals of blasting and reclamation blasting
workshop: Washington Division of Geology and Earth Resources
unpublished report, 1 v.

Wilson, W. E.; Moore, J. E., editors, 1998, Glossary of hydrology:
American Geological Institute, 248 p. �

W
a

s
h

in
g

to
n

S
t.

C
a

p
ito

l
L

a
k
e

State
Capitol

11th Ave.

Union Ave.

C
a

p
it

o
l

W
a

y

EXIT
105

P
lum

S
t.

Maple Park Ave.

J
e

ff
e

rs
o

n
S

t.

Natural

Resources

Building

�

To

Seattle

T
o

P
o
rt

la
n
d

Henderson
Blvd.

C
a

p
ito

l
W

a
y

EXIT
105A

EXIT
105B

F
ra

n
k
lin

S
t.

14th
Ave.

VP

5

HOW TO FIND OUR MAIN OFFICE

Division of Geology and Earth Resources
Natural Resources Bldg., Room 148
1111 Washington St. S.E.
Olympia, WA 98501

(See p. 2 for our mailing address.)
Visitor parking (VP) is available on
Level P1 at $.50/hour. Use the
Washington St. entrance.

Washington Bibliography Available on CD-ROM

The Digital Index to the Geology and Mineral Resources of
Washington, 1798 through July 1998, compiled and edited
by Connie J. Manson, is now available on CD-ROM. The
file contains the citations and indexing for more than 32,000
items and includes both the items listed in our printed bibli-
ographies and those non-Washington items held in our li-
brary. The disk contains the search software and runs on
Windows 3.1 or higher. It sells for $3.22 + .28 tax (for
Washington residents only) = $3.50. (Please include $1.00
postage and handling for each order.)



W
a

sh
in

g
to

n
G

e
o

lo
g

y
,

V
o

l.
2

6
,

N
o

.
4

,
D

e
c
e
m

b
e
r

1
9

9
8

BULK RATE
U.S. POSTAGE PAID

Washington State
Department of Printing

Department of Natural Resources
Division of Geology and Earth Resources
PO Box 47007
Olympia, WA 98504-7007

ADDRESS SERVICE REQUESTED

DIVISION PUBLICATIONS

New Releases

Quaternary Stratigraphy, Cross Sections, and General

Geohydrologic Potential of the Bow and Alger 7.5-minute

Quadrangles, Western Skagit County, Washington, Open
File Report 98-8, by Joe D. Dragovich and Carly L. Grisamer.
This report with 30 p. text and 6 plates is based on interpreta-
tions of numerous well logs. $5.56 + .44 tax = $6.00.

Geologic and Geophysical Mapping of Washington, 1984

through 1999, and Theses on the Geology of Washington,

1986 through 1998, Open File Report 99-1, compiled by C. J.
Manson. 55 pages, 9 plates. Listed are 264 geologic or geo-
physical maps and 508 theses. This report supersedes (by up-
dating) Open File Report 98-1. $1.39 + .11 = $1.50.

1999 Gold and Fish—Rules and Regulations for Mineral

Prospecting and Placer Mining in Washington State has just
come in. It will be available free of charge.

Orders must be prepaid. Make check or money order payable to

the Department of Natural Resources. Taxes apply to Washing-

ton residents only. Please include $1.00 for postage and han-

dling of orders to be sent by mail.

Northwest Geological Society Website

The Northwest Geological Society now has a website at
http://www.scn.org/tech/nwgs/. Much of the information on
the website is not specifically about NWGS—it focuses on
Northwest geology in general. Editor/webmaster Dave Knob-
lach is trying to improve communication between NW geosci-
entists and geology-related organizations. “Since the website
went on line in September 1998, I have found several organiza-
tions previously unknown to me from Vancouver, B.C., to
Portland to Spokane. I am now in regular communication with
most of them. The site has received attention from the Tri-
Cities, Ellensburg, Moses Lake, and Walla Walla, judging
from the e-mail I have received and links that I have found to
our site from other organizations. A number of non-NWGS or-
ganizations and individuals have started to contribute to the
NWGS website,” he said.

The NWGS website contains a robust calendar page from
many organizations in the northwest, geology link pages, and
links to government and educational agencies, weather, em-
ployment, and professional organizations. It also contains an-
nouncements focused mainly on Washington geology and the
NWGS. �

APOLOGIES TO OUR READERS

Due to loss of staff and an increased work load, Washington
Geology has been behind schedule for most of the last year.
We hope to be back on track soon, although we may have to
cut back on the size and (or) frequency of the issues. Thank
you for your patience.

Weldon Rau Honored

Weldon W. Rau, Division of Geology and Earth Resource ge-
ologist emeritus, has been honored with a mention in Oregon
Fossils (Orr and Orr, in press). “Weldon Rau, who performed
much of the biostratigraphic micropaleontology work in the
Pacific Northwest from the middle 1960s onward, enjoyed a
reputation as a rapid but careful worker. Born in Tacoma in
1921, Rau completed his graduate education at the University
of Iowa where he earned a Ph.D. in paleontology in 1950. Tak-
ing a job as a micropaleontologist and stratigrapher with the
Fuels Branch of the U.S. Geological Survey that same year, he
specialized in benthic (bottom-dwelling) Tertiary foraminifera
of the Pacific Northwest. Several extensive monographs on the
Olympic Peninsula in addition to descriptions of many isolated
faunas and local geology were the result. Two of his most in-
teresting bulletins are on the scenic geology and history of the
Washington coast (Rau, 1973, 1980)....Weldon joined the
Washington Division of Geology and Earth Resources in 1960
and since retirement continues to work there at his office in
Olympia.”

A large gastropod, Abyssochrysos raui Goedert & Kaler,
sp. nov., was named for Rau in recognition of his pioneering
work on the foraminiferal biostratigraphy of Tertiary marine
rocks in the Pacific Northwest by Goedert and Kaler (1996).
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